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MATEMATHKA 


A. HW. BEKCJIEP 


O NPHHUMME APXHMEXA B MOJIYYNOPAJOUEHHbIX 
®AK TOP-JIMHEAJIAX 


(IIpedcmasaeno axademukom II. C. Aaekcaxdposeim 10 IV 1958) 


B samerkKe uccyleqyerca Bompoc, Korga daKktTop-iuHeant X/N apxumeyosa 
K-smueasa X 10 ero HOpMaJIbHOMy Nogmuueay N oKa3biBaerca apxHMeZOBbIM 
K-auneasiom*. 

Hispectuo, uro ecm X — mpousBoubHbit K-nunean; N — ero nopmaspuniit 
NOMIHHea, TO, OTOKMECTBIAA BCe JJIEMeCHTDI U3 X, BXOMAMME B OHH Kslacc 
cMexHocTH 0 NV, nosyuum cHosa K-sunean X/N (ecnu B X/N aureOpanue- 
CKHE OnepallM ONpee HT eCTECTBEHHEIM cnoco6oM, a YacTHYHOe ynopsxqoue- 
Hue Tak: mycTb x€X/N; cuutaem x > 0, ecu B x HaleTCa XOTb OHH x’EX 
Tako, uro x’ >O uw x’EN). OTOT pesybTaT CofepxuTCA, HanpuMep, B (3) 
(B ynpaxHenuax ra. I, § 1). pa stom oro6paxenue X-— > X/N, conoctas- 
Jidtoulee Kaakgomy x€X Tor xKsacc x€X/N, B KOTOPOM xX cojepxKUTCH, eCTb 
rOMoMOpcbu3M 10 aslre6pawyecKHM HM CTPYKTYPHbIM OnepallHam. 

Ilyetp X --apxumefop K-auHean; Torja u NV —apxumeyjos K-vauHean; 
omnako X/N moxeT HM He ObITb apxXHMejoBbIM. PaccMoTpuM, HanpuMep, (paK- 
Top X/N nua cayyan, korga X — pacuupesHoe K-npoctpauctso, V = B(X)— 
MOAMpOcTpaHkcTBoO ero OrpaHHyeHHblx SJIeMeHTOB. JI Iq JMOObIX BeLLeCTBCHHEIX A, 
umMeem }? + u? > dw. SaMeHaa B HepaBeHCTBe A Ha x, a w—Ha ni unOuD3yscb 
CBOMCTBOM COxpaHenua cooTHOeHHH ((1), crp. 126), nomyuum x*-+ 171 >x-nl=nx. 
Tlostomy, mepexoya B 3TOM HepaBeHcTBe K OOpasam B X/N, MbI WIA sumOOoro x 
OyqeM UMeTb (x?) >nx mpa n=1, 2,... (x60 nP1EN), T. ec. B X/N moon 
QJIEMEHT OKAa3bIBaeTCA HeapXHMeOBbIM. 

Teopema 1 yaeT ycopuHe, HeoOxofuMoe u JocTaTOUHOe JIA Toro, 4TOObI 
cbaxTop-sunean X/N Opin apxuMexospm. B tTeopemax 2—6 sto obmlee ycuo- 
BHe YMpOUlaeTca [JIA pasIMUYHbIX YaCTHBIX TuNOB K-JIMHeaToB. 

Teopema 1. [ycmo X —apxumedoe K-auneaa, N —eeo Hopmaaonoltt 
nodaunean. Tozda Ora moeo, umobo: cbakmop-aunean X/N bola apxumedoso.m, 
HeobOxoOUMO tt Oocmamouno, umobot N yOoeaemeopAar cAedyroMemy YCAoé6utO: 

A,. Iycmo xnEN, xn > 0 (n=1, 2,...), npurem nocaedosamenbxocmo {Xn} 
oepanuuena @ X. Ilycme, Oanee, 4wUcAad dy» > 0 U nO. To2da, ecau x€X 
uO0<x<y OnA 6020 y, AeAMWMecoCn eepxHell epanuyell mHooKecméea 
thee TOL XC . 

Muoxectso X’ u3 K-suneana X wa3pipaetcd KOMNOHEHTOLU B X, ecaH 
cyulecTByeT Takoe MHoxKecTBo E CX, uto X’—coBOKYyMHOCTh BCeX 9Je- 
Mentos x@X, qugbionKTupix E. KoMnOHeEHTONM, NOpOKFeHHOUM HeKO- 
TOPbIM MHOKecTBOM H CX, HasblBaeTCH HaHMeHbIUaA KOMIOHCHTA B Xs 
cofepxanaa H. B apxumegosom K-sHeale fanHoe 3iecb oMpefeseHHe KOM- 
TIOHCHTbI IKBUBAJICHTHO OMpeseweHHIO KOMNOHeHTHI B K-mpocrpalicTse, BBejeH- 
Homy B (1) (cTp.62). 

Ilyetrh X’— Komnoneuta B K-suneane X, x€X, x>0. Torgza sup x’ no 


° 


seem x’EX’, x/< x (ecu TaKkOBOl CylecTByeT) HasbiBaloT POC KUNE i OBI 
* Onpenemenue K-nuneanta m dopMyvimMpoBky MpHHUNna Apxumeja cM., Hanpumep, B (3). 
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Ilia mpousBombEoro x€X npoekwHelt BX’ HasbIBalOT Ppa3HOCTb IpOeKIWHH B Oa 
ero NOJOKUTEILHOH HM OTPHMaTeMbHON yYacTel. 

Teopema 2. Iycme X —apxumedoe K-aunean, 6 Komopom cyuecmey- 
em npoekyusn Kasicd0eo aaemenma YEX 6 AWOYyIO KOMNOHEHMY, NO powOeHHyto 
NpPOUuseoAbHolm saemeHmom xEX; N—e2o wopmanonoiti nodauneaa. Toeda 
daa mozo, umobor @akmop-auneaa X/N 6ola apxumedosoim, HeoOxodumo U 
docmamouno, umobo. N yooeremeopsa caedyrouemy Ycaoeuto: 

Ay. Tycmo xnEN, Xn 0 (N=1, 2,...), xndX%p npun=s p u cyiwecmeyem 
sup %nEX. Tycme, Oanee, dn» >O U dn~O0. Toeda, ecau xeX u0Kx<y 
Ona m06020 Y, ABASIOWIEZOCA BeEpXHell epanuyell MHOSKECMEA {hnXn}, mo xEN. 

3ameuauHne. O6dosnauum uepe3 A’ (A”) TO OcuaOueHHOe ycJIOBHe, KO- 
Topoe mogyuutes u3 Ay, ECM B NOcJeqHeM paCCMaTpHBaTb TOJbKO MoNMapHo 
JH3bIOHKTHBI€ Xp (Xn, ANIA KOTOPbIX CYWLECTBYeT SUPX,). Torjla MOXxXHO 10Ka- 
3aTb, 4YTO B TeopeMe | Hemb3aA ycuoBHe A, 3aMeHHTD HH Ha A’, HH Ha A", 
T. €. B 3TOM cMbicIe ycsloBpue A, B Teopeme | Heab3qd mpHOmuMsuTb K Ag. 
Uimenuo, nyctb X — K-snnean Bcex dyHkuuu Ha [0, 1], mpegqcTraBuMbIx B BH- 
fle o — + —, + o(t), rae GEC Io, 1133 «— BellecTBeHHOe 4Hcs0; N — 
COBOKyHHOcTb Bcex (byHKuni v3 X, OOpamtaiouyuxca BO Ha [0, 4/,] un npu t=?/4. 
Torgla MOxXHO MpOBepuTb, ITO HOPMaJIbHLI eB X noyHHean N yoBseTBOpAeT 
ycsopuam A,, A’ u A”, HO He yyoBsieTBopseT Aj. 

M3 Teopemp: 2 cpa3y culeqyeT Teopema 3. 

Teopema 3. Jlycmp X—K -npocmpancmeo, N—eeo Hopmaanonoe 
K~-nodnpocmpancmeo. Toeda Onan moeo, umobo daxmop X/N O6ota apxume- 
Ooébim, HeoOxodumo u OocmamouHo, mobo N ydoeraemeopsao caedytowemy 
YCAOBUIO: 

Ap divome xnGNe Ke OSE, 22), nde NOUN Sp wre cymecmeye 
em SUPXpy. ITycmo, Oanee, d\n >O u A,» O0. Toedasup drnxnEN. 

Teopema 3 cnpaBeIHBa, B YacTHOCTH, H Ws K-npocrpaHcTB u JaeT ycuio- 
Bue, UpaH KoToOpomM qbaxtop X/N oka3biBaeTCA apXHMeJOBbIM; PH 3TOM (pak- 
TOP BCe 2%Ke MOxKeT He OpiTb K-mpocTpaucTBoM (H jlaxe K -npocTpaHcTBom), 
Kak 9TO BUXHO 43 NpHMepa, MpHBOAUMOrO B KOH 3aMeTKH. 

Ilycets X —crpyKtypa u H C X. Byyemrogoputb, utro H cTpyKTYypHO 
S-3A€MKHYTO, ecuH H 3aMKHYTO OTHOCHTeJIbHO oOnepallui sup u inf, 7. e. 
ecu B H BbINOJIHeHO CJleqyroulee ycIOBHe: mycTb X,CH u B X cymectTByer 
Y= Sup vA IM Y= inl x, Torta xe. 

Teopema 4. Ilycme X — pacwuupernnoe K-npocmpaucmeo, N —eeo xop- 
MANbHOe nooOnpocmpancmeo. Toeda Ora moeo, umoboi qaxmop X/N 6o1a ap- 
xumedosum, HeoOxodumo u Oocmamouno, umobo. N 6120 cmpykmypHO o-sam- 
KHymoim. ITpu smom X/N oxka3eieaemca K--npocmpancmeom. 

Ecau X — pacwupernnoe K-npocmparncmeo cuemxoeo muna, mo OAs moeo, 
umodot X/N 6ota apxumedoeoim, HeoOxodUmO u Oocmamo4Ho, umobe N 6oLao 
Komnonenmou 6X. 

xAcuo, uTo ecuim X—K-npoctpaucrBo, a V— ero Komnoueuta, To cbaxtop X/N 
H30MOpeH OMOMJHHTebHOK KOMMOHeEHTe H, CJleOBaTebHO, Toe Oyler 
K-rpoctTpaHcTBom. : 

Teopema 5. ITycmo X — K-npocmpancmeo co cxodumocmoio c peeyan- 
mopom*, N —eeo Hopmaaoxoe nodnpocmpaxcmeo. Toeda Oran moeo, umobot 
gaxmop X/N 6v1a apxumedoeuim, Heobxodumo u Oocmamouno, umobor N 6o1- 
AO CMPYKMYPHO o-3AMKHYMoLM. 

Ecau X ewe u cuemnoeo muna, mo Oaax moeo, umo6o daxmop X/N Goin 
apxumedoé6olm, HeoOxoduUmO u Oocmamouno, umobvi N 66120 KomnNOoHeNmoti 6 X. 

Sameuanne. Ecam nocrymmpopatb runoresy KoHTMHyyMa, TO K-npo- 
CTpaHCTBO CO CXOJMMOCTbIO C peryJIATOPOM OKa3bIBaeTCA cCuUeTHOrTO TuNa 
((*), erp. 176). Tora Teopemy MoxHO ciopmysupopaTb Tak: ecm X — 
ae on (0)-cxoqumoctb B X o6maqaetT cBolicrBom, copmMysupoBanHEM B (!) (ra. V, tTeo- 
DeMa ALE SN 
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K-mpoctpaucTBo co cxojMMocTbIO Cc peryatopom, N — ero HopMasbHoe non- 
MpocTpaucTBo, TO AIA Toro, uToObl X/N ObiI apxXumenoBbim, HeoOxoxumo u 
joctaTouHo, utodnr NV 6piio KOMNOHeHTON. 


Byjem pond T KB-nnneana X uasprpath (b)-3aMKHYTBIM, ecuIH 
M3 Xn€T UW X,—>xEX BolteKaer xET. 

Teopema 6. Iycmo X —apxumedoe K-aunean O2PAHUYLEHNOLX IACMCH- 
moe ¢ edunuyetit, N—ezo nopmaabnoiti nodaunean. Tozda daa moeo, 4umobol 
gaxmop X/N 6via apxumedoerim, HeobOxodumo u docmamouno, umobo. N 6o1n 
(b)-samKnymom. IT pu amom X/N okasoieaemca upxumedogsim K-auneaaom 
OecpAHU4eHNbIxX aAemMeHMOB C eOuHUYell. 

Ilycrb paccmarpuBaembili K-nunean X peas30BaH B BuJe NpocrpaHcTBa €(Q) 
HEKOTOPBIX OFpaHHYeCHHbIX HeMPePbIBHBIX (PbyHKWMM Ha OukKOMMaKTe Q (rTakaa 
peaJMsallMxA BO3MOXHAa; CM., HampuMep, (*), Teopema 1*). B srom curyyae Teo- 
peme 6 MOXHO NpHyaTh cenyiomyio opmy: 

flan moeo umobu X/N 60a apxumedoeoim, neobOxodumo u Oocmamouno, 
umodol N yooenemeopsa caedyiowemy ycaoeuro: 

B. N ecmo maootecmeo ecex dynkyult us ©(Q), o6patuamiuuxca 6 KYA’ HA 
HeKOMOPOM (O4C6UOHO, BaMKNYMOM) mHOICecmee Q, CK Q. 

Sameuannue. J[na K-npocrpancrspa orpanwueHHblX 3JIeEMeHTOB paccMaTpH- 
BaeMOe B TeOpeMe 6 MHOKeCTBO (b)-3AMKHYTHIX HOPMAJIbHBIX MOMMPOCTpPaHcTB 
cOBMaflaeT C MHOxeCTBOM (b)-3aMKHYTHIX Hearos (*). 

B sakoueHHe paccMOTpHM elle ofuH mpumep. Ilycth X =™m, T. e. 
X — K-mpocrpaucTtBo orpaHwuenublx noceqopatTesmbHoctel; N = cy — m0y- 
IIPOCTPpaHCTBO BCeEX CTPCEMALLMXCA K HYJIIO NOCeOBaTebHOCTeH. OueBu AHO, Cy — 
HOpMaJIbHOe (b)-3aMKHYTOe NOANPOCTPAaHCTBO B M71, OTKYa, No Teopeme 6, m/cy— 
apxumeyos K-smnnean. Iloxaxxem, uto tbaKkTop m/cy He aABsIAeTCA axe K-npo- 
CTpaHCTBOM. 

Ilycrb x, — @(HHMUHBIN 9J1IeMeHT BM, Kn eCy (t= Mo 2,25 eee p iM tha) 
JlonycTuM, uTO RB m/co cylWlecTByeT x = sup%,. Acno, uro O<C¥ <i, re 1— 
oOpas enuunun 1€m B m/cy. Bospmem x € X% Takow, uro O<C x <1, HM NycTb. 
x, =%n 1 x. Ouepuguo, uTo x,dx, (np), x,€ Xn (9TO BbITeKaeT U3 TOYO, 
yto X —> X/N —crpyktTypHbli romomopdu3m) u uTo Aaa mO6oro n HalileTca 
Takoe ky, 4TO = Oy >1/_ (4 — p-A Koopqunata 9sslemMeHTa x,,). OG6o3Ha- 


‘UHM uepe3 €, p-H OPT BM MU MOMOKUM Z_ = Onek,, a X= X,,— Zp. SACHO, 
HTO 2nECo, Zn > 0, x, EX, u x,dx" (n= p). Tycth} x"=supx,, X9 = SUP 2n; 


OUeBHJIHO, XECo. Tenepb, C OHOM CTOPOHbI, WMeeM, x” > Xn, OTKYMa x" > Xx. 
C mpyro# cropoubl, x” = sup x’ = sup {x',—zZ,} =supx,— supzn (uO0 


, ie / eye. Ue’. Lee pe} i 4 Selle any 
—X, > Zn > 0 uw xi dx, mpu n= p), x” = Supx, —X%)>< xX — Xp, T.€.X° GX 


—X,) <X. TlomyyenHoe npoTuBopeuve HU WoKa3sbiBaeT Hallie yTBep»eHve. 
Astop BbIpakaeT rty6okylo OvlaroJapHocTbh CBOeMy Hay¥HOMy PYKOBOAHTeJIO- 
mpod. B. 3. Bywtuxy 3a WeHHble COBeTHI. 


Jlennurpalckuli rocydapcTBeHHbIii MelarormuecKu MHCTHTYT Tocrynuio 
um. A. WH. Tepnena 10 IV 1958 


ITUTHPOBAHHAA JIMNTEPATYPA 


| 17..B. Kautroposuy4, b.3.Byaux, A. Tl. MW uuckep, ®ynkunonanbupiit ana- 
iis B MOmMyyHopsqovenHHsrx mpoctpauctBax, 1950. 7 B. 3. By mux, Y3s. AH CCCP, cep. 
/MaTeM., 17, 4, 365 (O53) ae Ne Bott bra Kor, Eléments de mathématique, 18, livre VI, L in- 
tégration, 1952. 4T. T. Lompauesa, OdobmenHble NomyynopAoueHHble KOMbia WX 


sugeampt, Jucceptanus, Jlenuurp. meq. HHCT. UM. Tepuena, 1955. 


) * B (2) jana peannsayua X B Buge C (Q) Ha «MHHHMaJIbHOMy OH KOMMAKTe Q; uMeHHO, Bce 
‘TOUKH OHKOMHakTa Q (PyHKUMOHAJIbHO OTACHMbI MOCpCACTBOM Uy (Q)), aes €. ws aS ORL 
I" tEQ (t= ta) cymectByer HempeppiBuan dynKuua x (Z) 43 © (Q), ANA KOTOpOH x (t1) = X(to). 

, ~ re 
| 
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Jloxnzagmn Axagemun wayx CCCP 
1958. Tom 121, Ni 5 


MATEMATHKA 
M. HW. BHUUMK u usen-koppecnonzent AH CCCP JI. A. JIKFOCTEPHUK 


OB ACMMMTOTHKE PEWWEHHA KPAEBbIX 3AA4 
AJIA KBASWJIMHEMHbBIX JW® ®EPEHLMAJIBHbIX YPABHEHHH 


MetoyuKa mocTpoeHua acHMMTOTHKH NO MaJIOMy apaMerpy ¢ pelleHHi 
KpaeBblX 3aay WA JIMHeLiHEIX AucppepenuMasIbHbIX ypaBHeHHii (+, *) mepeHocuT- 
CA HW Ha HEKOTOPHIe KJaCCbI HeMHeMHbIX LuppepeHuMasbHbIX ypaBHeHu. Mb 
3TO MpOWJJIKOCTpHpyeM Ha NpHMepe OObIKHOBeHHOrO ypaBHeHHA 


Ly=cy" +o, y)y —o@, y) =9, y(O0)=A, y(l)=B. (1) 
Acumnroruka pelueHvii sToH 3aqayw mo cTemeHaM mapaMerpa A usy4asacb 

Basoppm (°). PaccmorpHM mpefle/IbHOe ypaBHeHve 
Lw=o¢(x, w)w’— v(x, w) = 0. (2) 


Ilycrb HekoTopaad o6macTb D noKpbiTta MpeevIbHbIMH KPHBbIMH W = w(x) 
(tr. e. pemenuamu (2)). Torfa B D 3uauenna w’(x)= (x, y)/9(%, y)= 
=p(x,y) yY=or)) 4a wX=p,. +P p= q(x, y) ABasIOTCA (yHKIWAMY 
(x, y). 

PaccmorpuM culyyalH, Korya B D 


9(%, yz y>9, (3) 
yTo oOecneyHBaeT JIA pelieHuH (1) noxABJeHHe MorpaHHuHorO CJIOA B OKpecT- 
HocTH x= 0. Hasopem cekywleH CBepXy (CHH3y) KpHBOH WA pellie- 
HH y.(x)* ypapnyenua (1) [kpupylo y=u(x) Takylo, 4TO Np 4, (x) <u (x) 
( ya) = 0) JMHAA Y = y, (x) He MO%KeT HMeTb BHYTPH Mosochl O<x¥< 1 
-COMpHKOCHOBeHHe C Y = u(x). a sToro AocraTouHO, 4TOObI 


Lu=eu" +(x, u)[u'—p(x, WI<0 (>0) 


mpu O<x<(l. (Hampumep, cexymimm cpepxy Oyfer orpesoK y =const, Ha | 


KOTOpOM ) > 0, HJIM IpeqeIbHad KpHBad y = W(x), Ha KOTOpOH g<_0). 


Ilyctb cymectByet B mojoce 0O<(x< 1 OOnacTb, yoBeTBOpsIoMiaa cule- | 
AYIOUMM ycJIOBHAM (Has0BemM ee M-oOsacTbio): 1) oHa MOKpbITa Novem mpe- | 
JI@IbHBIX KPHBbIX Y= W(X), COCAHHAIOIMMX TOUKH mpaAmMbIx x=0, x=1; | 


2) OHa OrpaHHuena oTpesKamuH [A), Ay] uw [By, By] upamplx x =O u x=] 


M KPHBbIMH fy H fy, CeKYIMMH CBepxy M CHM3y; 3) orpesok [By, By] npsamoi | 
x = 1 cogepxKutT OTpe30K [6,, By] TakoH, 4TO BCAKaAd MCXOJAWad W3 TOUKH | 


[1, B], B.<B<B,, npenenbuaa kpupad y = w(x) npoxonut npn O<x <1) 
WeJIMKOM BHYTpH sTOH M-oOnactu. Jlerko yOenurTpea, uro 3adaua (1) npu | 


A <A<Ai, By<.B<B, Oaa docmamouno maavix >>0 umeem pewenue | 


y= y,(x), npoxodsuee enympu M-o6aacmu. 
Bes oropopok OyyeM mpesiolaraTb B favIbHelileM, TO cyllecTByeT 


M-o6nacTb MW JIA HauabHbIX 3HaueHHH A u B  BbInOJHeHDbI yKasaHHble Hepa- | 
BeHCTBa, a TaK?Ke BbIMOJIHeHO (3). SamMeTHM, 4TO BCAKOe pewleHHe (1), sexKa- | 


mee B M-oOuactu, orpaHHueHo: ly Oi<G orcioqa JIerKO BbIBeCTH | 
| y.(x)|<C,/e. Tpu uccneqopanuu pelienua y = y, (x) yOOHO MOub30BaTb- | 
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CA (yHKUMeH z (x) = yl (x) — p(x, y(x)). Ona yOBJeTBOpAeT ypaBHeHHIO 


, 


i) = 


P1(%, ¥)2—eq(x, ¥,), H=O+ep', (4) 


OueBuHO, WIA MOcTaTOUHO MaJIbIX «= 91 >%¥1 >0. Tlostomy, peuiaa 3a- 
Rayy Kom Ana (4) c HavabHbiIMn ycnoBHamH pu x = 0, yOex aem- 
CH, 4TO Z(X) eCCTh CYMMA 9KCMOHeEHIMaIbHO yObIBalollero wiesa TuNa 
NOrpaHHyHOrO COA MW wieHa mopayKa s. Orcioqa caeqyer (qua pocra- 
TOWHO MaJIbIX ¢), TO pelenHe y.(x) sagan (1) npn x>x,, rue 
%),=O(e|Ine|), momaqaer B 6-OKpecTHOcTh mpelebHOH KpHBOi y= w(x) 
(w(1) = B). Mpu 0<*< x» pasnocth v (x) =, (x) — w(x) ecTb dyskuua 
THMa NorpaHwunoro§ cCuIoA, Mpwyem uU(X%))=O(s), Vv’ (x) =O(e). pn 
O<x¥< x, v'(x)=O(1/e), ev’ =O(1). MpeneOperat semmunnamu nopagKa 
-O(1), MoxkHO HamMcaTb [Wid rlaBHOli YacTH Vy STOH pasHocTH VU ypaBHeHue 


209 + 9(¥p + a) =0 (v,(0) =A—a, a=w(0); e(y)=0(0, y)). 


O70 ypaBHeHve JlerKO pellaetcx B KBafpaTypaX HM, KaK MOKHO IIpOBepHTD, 
mpu 9>y>0 v(x) = O(1)exp(—yx/s), 0° (x) = O(1/e) exp(—yx/®). 

Teopema. //pu eoinoanenuu (3) @ M u coomeemcmeyrweti e2nadKkocmu 
O(x, y) u U(x, Y) Umerom mecmo CaedyrolMtie ACUMNMOMUYECKUe NpedcmaEAe- 
HUA OAA pewenutl y,(Xx) gadauu (1) (ede A,<CA< A, Bue Bee, Ne- 
eaux e@ M: 


Ye (X) = Wy (x) + Uy (*) + Ry (x), Ry (x) = O(e|Ine)), (5) 
n+1 


Ui. (2) = [05 (x) + 3} 0.) ] + [p02) + Fes] + Re, 


6 
Ra (x) = O (e+), (6) 
IIpupefem cxemy oKasaTerbcTBa opmyvibl (6). Tlocue BbiqeteHuA rlaBHbIxX 
YICHOB Wy (X) ++ Vy (X) ACHMNTOTHKH MbI HM€CM BO3MOXKHOCTb JIMHeapH3HPOBaTb 
ypaBHeHHa, OMpeslemioliMe BbICIUMe WieHbI STO acumnToruKu. Ilocrpoenne 
acuMnToTuku (6) aHamorM4uHO mpoleccy, omucanHomy B (7, °) JIA JMHeHHOro 
cayyuan. Tlorpe6yem, 4roOnl 
n 
LW, = O(e"+1), rhe = Ses, w,(1) =y(1), w(1) = 0 npu s>1. (7) 
0 - 
Pa3uiaran B TOUKe (X, W,(x)) PYHKUMH —(X, Wn) HU Y(X, Wn) MO crene- 
“HAM © HM MpHpaBHuBasd B (7) WIeHb: C OJMHAaKOBbIMM CTeMeHAMM ©, MNOJIYYHM: 


9 (X, Wp) — 9 (%, Wo) = 0, wo(1) = B; (8) 
9 (x, @)w, + [9 (x, @)w,—¥, (x, w)]@, = 2,—B,_,, 0, (0) = 0; 
®, ectb PYHKUMA OT Wy, Wy,---, Wy Wy.-.-, W, . Takum o6pasom, 


W, MOCIELOBATEIbHO OMPeeIAIOTCH C MOMOMU[bIO pelweHHA JIMHeHHbIX YypaBHe- 
Hu (8); W,, W,, W, — OrpaHHYeHHbIe Ha (0, 1] dyxnKuun. Jia naxoweHua 


ACHMITOTHKH NOrpaHHYHCTO COA Up = Up ed, -+..-+ 8"! 1Un44 Mbl MCXOLMM 
M3 ypaBHeHHA 


Le (On -+ Wn) — Le Wn) = O(2"4), (On + Wn) |g = As (9) 
43 KoToporo B cuuy (7) BbITeKaeT Le (Un + Wn) = O(e"++). Baeyem, Kak B (?,”), 
nepemennylo tf = x/2; B 9TOH llepeMeHHOW 


eL usu" (t) + 9(et, u)u,—ep Gere tl): 
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n 
Pa3J102%KMM HalieHHy!0 (PYHKUHIO Wp = Ws B pay, nO cTemeHaM x = sty. 
BcnoMHHad, uTo w(0) =a, HM PpynnupysA “ieHbI MO CTemeHAM €, NOJIY4HM: 


Dn (2) = Ta (et) = a+ SY etp, (f) + 0 (e), (10) 


rye p,(¢)—Muorounenbt no ¢. [logctapian sto BbipaxkeHve WWIA Wy B (9) u 


pasiaraa KoaPpunMeHTh — (et, Wn) H Y(et, Wn) MO CTeMeHAM €, NOJYYHM M0- 
Cue OBaTeJIbHO 


vj (t) + 9 (a+ 0) (4) = 0, %|p= A— (0) =A—a; (11) 
0, (t) + 9 (a+ U9) u; (t) + 9, (4 + 0) 0,0, (2) = Fy (Re 0,4 (hy Wet): 
vp, (0) = — aw, (0) mpu 1K R<KA;  Vn41 (0) = 0, 


(2,4 


rie ‘Wp, ecTb PYHKIMA OT Up, Vj,-.-, Up-a, a TakKe OT P, (2),-T:°e. OT yoxxeu 
HalienHpix (bynkuul. Ip stom MbI wIleM Uy, Kak (PyHKIMM THNa norpaHHy-— 
Horo cjlon (V|,== 0), uo 3aMeHsieT Bropoe rpanHHuHOe yculoBHe. JloKa3biBaeTcs 
10 MHyKWMH, uTO Bce cbyHKuHu v, (R=0,1,..., a-+1) cyt dyHKuMH 
THMa norpanvuHoro cvJIOA. 

Jlaa ouenxu R, (x) B cbopMyte (6) 3amMeTuM, 4TO B cHuly (7), (9), O0603Ha- 


Wat Ye=Y, Yr =Y—Ra (=Un+ Wn), Mem: 


Ly Ley, = — hy = Oe), (13) 
4 © 
eR, + [9 (x, 4) y¥ — (x, 1) WI —[9 (x. y) —O(%, ¥s)] = O(c"). (14) 


Ecam 2; = yy— p(X, Yi), Mbl NOyoHM WIA Z, ypaBHeHve, OT.IHUarIOUleecs | 
ot (4) qo6aBenvem O (e"+1) B npaBylo uacTb. O6o3sHayan 6zZ = Z—2Z,, YMeeM: 


Rn = 9 —ti=DyRn +32;  Py=pylx, Hr+ORn), O<SO< 1. (15) 


JJasee, pewiaa ypaBHenve (4) nH cooTBeTcTByIollee ypaBHeHHe JIA 2, H 3a- 
Meyax, 4TO Kak 2(0), Tak M 2,(0) Oyfyr nopsyKa 1/s, nowyyHM 


dz (x) = O(1/2) exp [— 11x /e] + O(s) Rn (6x) + O (074). (16). 


Pacemarprpaa (15) Kak JIMHeHHOe ypaBHeHHe OTHOCHTeJbHO Rp, pelliad ero. 
mpH yeosuu R,(1)=O0 u ucnom3ya (16), nomyuaem: 


Rn (x) = O (1) exp [— yax/2] + O(s) Ra (6) + O(2"*), (17) 
re ¢—Touka, B kOTOpoH |R,(x)| Mocruraer Makcumyma. Ecau ¢ > e1-k, 
WV 2 <a) BT0eK3 " culeqyer | 

Rn (6) = O (1) exp(— ys") + O (24). (18), 


Pe SC Oe cla Toraa, MHTerpHpyaA ypaBHenve (14) B mpesenax or) 
1" no & nonyuum B cumy R,(é) = 0: 


(é) T(E) z 

—Ri(@")+ | eyay— W@ag+ \ Odr+-O0rn)—0. (1g) 
Felnk Ga- " el— 

E | 

re, Kak. Jerko yOequtecx, © =O(1)R, + O(x) Ree ® dx =| 


el—h 
= 0 (st=*)| Ra (6): 
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Jlanee, eR, (ia) : cumy (15) uw (16) papHo O(s)| Ra(&)| + 
+ O(1) exp [— yye—*] + O (e741). PasHoctb MuTerpasioB B (19) cromures K 
HuTerpalaM OT @(y) MO uHTepBay (y,(e*"), y (>")) nur Ven (EE =” tee 
= O(1)exp(—ve~") + O(s)|Rn(@)|+ O(c") uw unreppany (9, (8), 9 (6) 
‘AsMHbt | Ry (é)|. OrmetumM, 4To uuTerpa m0 BTOpoMy uATepBasly, KOTOpBIIt 


o003HauHM yepes P, mpeBocxoyuT mo Mogyto y|Rn(é)|. Ocrambybie wWieHbI 
B (19) wanyT BbIpaxenve Bua 


(1) exp (— vaee) ae O(2t*) | Ral) it O (e"t)), (20) 


Orcioya u u3 (19), momb3yacb HepaBeHcTBom | P| > 


Rn (é)|, y>>0, nomyaum 


| Rn (6) | = O (e"*) + O (1) exp(— ye). (21) 
‘Tak Kak Bropoi ueH B (21) Bbiclero nopayKa 0 cpaBHeHHIO Cc MepBbIM, 
‘TO wu momyyaem | Ry (é)| = O(e"+1). Teopema yoxa3ana. AHasorHuHO oOKa3bI- 


BaeTcs: 
Ecau 6 M-o62acmu npu eoinoanenuu Ycaoeult meopembl cyiuecmeyiom Cea 


peuienusn y (x) u y (x) sadauu ai), mo 


y (x) — 9 (x) = 0 (exp(— x2"), 
ede k — aw6o0e duKkcupoeannoe 4uucao meoxcdy 0 u 1, m. e. eceeda umeem 
MECMO €OUHCMBEHHOCMb C MOUHOCMObIO OO BEAUYUHOL AKCNOHEHUUAAGHOZO NO- 
pAOKa MAAOCMU OMHOCUMEALHO ¢. 
Llocmamounolmu ycaoeusamu eduncmeennocmu @ M-o6aacmu 6ydem odno- 
pe uennoe BolINOAHeHUe He paeeHcme: 


| e>y>o0, p,>0, (A—a)¢,>0. (22) 
| Sameuaunue. I[IpuBeyzenupie Bbllle MOCTpOeHHA NMepeHocaTcA M Ha ypaB- 
“nenns Oomee OOmlero Bua, HampuMep ey” +f (x, y, y’) =0, pu orpannue- 
“HMSIX, COOTBETCTBYIOULMX YKa3aHHbIM  BBILLIe. CaefyeT OTMeCTHTb, U4TO B 39TOM 
-curyyae MOrpaHHuHbIH CwIOM MOXKeT HMeTb Oovlee cua6bili XapakTep H3MeHEHHA. 
SaMeuaHHA O KBa3HJIHHEHHBIX ypaBHeHuUsAX B YaCTHBIX 
MpoOu3BORuHbIX. Kak Opwio noKka3saHo B (1,7), WIA JIMHeHHOrO cuTy4ad m10- 
-cTpoeHve nmorpanuuHOrO CIO CBOJHTCA K PpeLWeHHIO OObIKHOBeHHOrO ypaBHeHis 
‘m0 TpaHcBepcaJIbHOMy K YrpaHHie HampaBenHto. [locrpoesusa Takoro »Ke THMa 
Me€peHOCATCH H Ha HeKOTOpble KJlaCCbl KBa3HJIMHeCMHbIX 9JIJIMMNTHYeCKHUX YypaBHe- 
“HMM B “aCTHbIX NpOM3BORHbIX. Hanpumep, Mia ypaBHenua e?Au — (po, 9, u) = 0 
npu ycopunx u|,_, =f (9%) (e=0—ypaBHenne rpanuupt I), y(p, 9, 0) =9, 


), > >y?>>0 pellieHvem mpeewbHoro ypaBHeHHA (mpH e=0) OyyzeT w=), 
a MA Sore CJIOA B He€pBOM MpHOsIMxKeHHH TOJTy"yaeM OObIKHOBeHHOe 


ypaBHenve ¢7A (2) 52 — ¥(0, g, v)=0, v|,_, =f (¢), Koropoe aHauoruuHo (1). 


J[a10 ce yOmluxX MpHOsIMKeHHH NOyYAalOTCA JIMHeHHbIe ypaBHeHHA MW MMeeT MecTO 
/pasoxwenue Tuna (6). TakuM xe cnOCOOOM MO2KHO MOJIyYHTb aCHMIITOTHKY 
‘Bua (6), HanpuMep, WIA KBa3HJIMHeHMHbIX SJIIMNTMYeCKUX ypaBHenul L.u = h 
/C MaJIbIM TlapaMeTpOM IIpH CTaplWHX MpOWSBOHbIX, ecJIM: 1) AWA CKOJIb yroWHu 
)MaJIbIX ¢ CYILeCTByeT H CAHHCTBEHHO TviaqKoe pellleHHe u. (xX, Y) KpaeBOH 3a- 
Jaun Wiad Leu = h, KoTOpoe HempepbIBHO (paBHOMePHO OTHOCHTEJIbHO ¢) 3ABHCHT 
or A (Kmaccbl TakKHX YpaBHeHHit vJlerKO YkKa3aTb, ONMpasicb Ha padory 
C. H. Bepuurreitna (4)); 2) pemenwve w npefempuoro ypaBHenua (pH ¢ = 0) 
jHoctaTowwo rlaqko; 3) mocrpoeHHe MorpaHHyHoro CJlO< MpHBOAMTCA, HarlpH- 
Mep, K OObIKHOBeHHOMy ypaBHeHHIO Bua (1). 


I 


| 

IloctynH10 

| 10 V 1958 
LWUMTMHPOBAHHAA JIMNTEPATYPA 

i 1M.U.Bumux,JI.A.Jloctrepuuk, JAH, 113,N4(1957), ®?M.H.Bumuk, 


Wl. A. Jlioctepuuk, Yen. matem. wayK, 12,8.5,3(1957) *® W.Wasow, Commun. 
| Pure Appl. Math., 9, N 1, 93 (1956). *4C.H.BepumtTean, Math. Ann., 69 (1910). 
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Jlokxxann Anagemun wayk CCCP | 
1958. Tom 121, Ne 5 | 


MATEMATHKA | 
B. Tl. PYPAPHHA 


O CNEKTPE PACTYWIMX ®YHKUMH 


(IIpedcmasaeno axademukom C. H. Bepxumetinom 7 IV 1958) | 


PaccmaTpHBaetcsh HOpMHpoBaHHoe Kosbyo L, dynKuul * f(x) c HopMoif 
[oe] 


lf l= \ |f (x) |e (x) dx, rae (x) yqoBnerBopser ycnosuam **: 1) o(x)> 13) 


co 


2) (x+y) <9(x) 9(y); 3) \Pdx<co (b(2)= sup 22), 


: [| ¢ |>x>1 t 
O6osHauum uepes M, npoctpancTBo, comps2xxeHHoe c Ly; OHO COCTOHT uz 


(pyHkKUHH g(x), AvId KOTOpbIxX vrai max EI <o0, | 


Touxy  BelllecTBeHHOM ocH OyJeM Ha3bIBaTb TOUKOH cnekTpa Na 
PyuHkKuuun g(x)E Mg, ecmH B 93TOM TOUKe OOpallaloTcA B HYJIb Mpeobpaso- | 
BaHHa Pypbe Bcex (PynKuuh f (x) €L,, yAOBJeTBOPAIOULHX PaBeHCTBY 


\ f@—dg(x)dv=0 (0 <t<0). (1) 
Caenya Bepsuury (2), Touky A BelllecTBeHHOH OCH Mbl OyJleM HaSbIBATb 


i iat 
TOUKOH cnekTpa Ag PyHKNHMH g(xX)EM,, ecam Aaa Bcex ¢ >0 Bb | 
NOJIHAeTCH HeEpaBeHCTBO 


A+. 


lim \ ie, ULOees 0, 
Be aie 


co 


re Ug(x, y) = ( g(t) e—¥!'l et* dt — rapMonuyeckoe mpeoOpasoBanvie Dyppe | 


cbyHkmuHn g (x) B ToulynuocKocTH y>0. ®ynxuna Ug(x, y) cyulecrByer npn | 
y >0, Tak Kak u3 2) wu 3) caenyer, uTo (x) +0 npa xox. Ecau >) xe | 
npwvaqiexut cnextpy Az’, To dbyHKuuH 
Gt (z) = \e@) er? dt. Im22>0; (2) | 

0 | 

0 | 

Hee \ g(t)etzdt, Imz<0, (2’) | 


* O nogo6Hom Koubye cm. (2). 


oo 
** Yemopue 3) MOX%KHO 3aMCHUTb TaKHM: 3) \ EO ax<o, rae o* (x)= sup o(t), | 
[tl<x 
—c 
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ABMAIOTCA  AHaJIMTHYCCKMM NpOWOJPKeHHeM OHA Apyroli uepes uHTepBat 
Rint g, Ar e). B paOore uccesyeres Bompoc 0 COOTHOLIeHHH MexKLYy cilekTpaMu 
ew AD, 
Le f& 

Teopema 1.% - yeme 4%) yoosremeopsem ycaosuam 1), 2), 3) u 
g (x) © My;¥moeda Ag= Ag. 

TlokasateabceTBo. Cuayana poKaxem, uro Ay’ > Ag. JleticrautenbHo, 

{] = 

NyCTb \ He eCTb TOUKa cnekTpa Ay, T. e. (byHKuuH G*(z) u G(z) ananuTu- 
YeCKH MpOAOMKaloTcA Yepes HEKOTOpPbI cermeHT [A—s, + ¢]. U3 3) cuenyer 
cyljecTBOBaHHe (bynkuwH f,(t)€L,, mpeoOpasopanne Dypre Koropoli Fy (x) 
PaBHO HyJIO BHe HHTepBaia (A —e, A+ ¢) wu Fy(A)540. Pasencrso Hapce- 
Bala aeT 


foe) A+e 
\i (x — t) g (x) e—¥%* dx = \ Fy (x) G* (x + iy) e* dx, 
0 Ae it 
—\F@—dg (xerdx = \ Fi @ (x—ine™dx (fF () =f(—a). 


IIpu y—-+ 0 npexembt npaBbix yacreli paBHbl, ceqoBaTeJIbHO: 


\ile— Ae @)dx =— | ie—Dg (ax, 


ant 
OTKyfla BbITeKaeT BbINOJIHeHMe paBeHcTBa (1) H, 3HauHT, A € Ag. 


I 
Toxasatemperso toro, uto A,’ C Aj, ocHOBaHO Ha JByX JIeMMax. 
Jlemma 1. Ecau dynxyua (x) yooenemeopsem ycaoceuam 1)— 3), mo 
Ona byAKuuUu 


M(y) =(o(x) ee dx 


BOLNONHAEINCA YCAOBUE 
Rk 
{In In M(y) dy <0, ede k= sup 
VU 


Jlokasatesapbcerso. He orpanuunpad oOmiHocTH, OyeM cuntTaTb PyHK- 
muio )(x) HelmpepbiBHoH. O6o3HauMM uyepe3 «(y) tyHKUMIO, OOpaTHy!I0 )(%). 
- OvepugHO, 4TO «(y) MOHOTOHHO yObiBaeT, MpHyem a(Y)—>oo mpH yO. 
_ Tloxaxxem, 4To 


R 
\Ina(y) dy < 0. (3) 


TlelictBuTeJIbHO, MocJlie MHTerpHpOBaHHA nO YacTAM OyJleM MMEeTB: 


Rk € fos} 


{In (y) dy < | 4 de (y) + bina (be) <<) dx +kIna(k) <0 
€ k 1 


mpu mo6om ¢> 0. ®yxKuuto M (y) MoxKHO OlleHHTb cJe,yioulMM OOpasoM: 


a (4) ee 
Miy)< \ er @e—2xy dy +- \ CPU ren Pte dx 


1 a(y) 
a (Y) 


oO 
- 1, 1 
< \ cde lev dx cee +. 
if) 


1 


~I 
oo 
ae) 


Tlocaequee HepaBeHcTBO B CoeMHeEHHH Cc (3) H MOKasbIBaeT JeMMy. 
Jlemma 2 (Jlepuncon *). ITycmo M (y) — nonoscumenbHaa mOHOMOHHO 
yooieaouan ynxyun @ uamepeare (0, 1), npusem M(y)— oo npu y—0. 
IIycmo f (2) — @yxkyus, anaaumuueckaa 6 npamoyeoaonuKe |x|<a, |y| <b, 
ue amom npsamoyeononuKe |f (z)|< M(ly)). 
Ecau 
1 


\InIn M(y) dy <oe, 
0 


9 


mo cywecmeyem nocmosnnan M, saeucsuaa moacko om M(y) u 6>0, 
u makant, 4mo 6 npAmoyzoroHuKe |x| <Ka—s, |y|<b 


\f («+ iy)|<M. 


Tenepp Jokaxem, uro Az> A,’. Ilycrs sbinomserca coorHomenve (1) 
mpeoOpasopanve Pypbe cyHkuun f(x) OTMM4YHO OT Hy B MHTepBasie (a, 0). 
Hy2xxHo moKagaTb, YTO onpesedeHHbie paBeHcTBaMH (2) u (2’) dyHKyMH G" (2) 
u G (Z) ABAIOTCH aHaJIMNTHYeCKHM MpOOJDKeHHeM OJHa [pyro vepes MHTepBaJ 
(a, 6). [aa storo mocrpowuM cemelicrBo (byHKWHH s(x) Ly, yROBMeTBOpsAIO- 
mux ycloBHAM: 1°. |us(x)|<1. 2°. limys(x)=1. 3°. Ilpeo6pasospanue 
: 5>0 


@Mypbe PyHKUHH ws (x) OOpalaeTcA B HYJIb BHe HHTepBasIa (— 4, 4). 
Ecau 4 €(a, 6) u 6 HacTombkKO Maso, uTO uHTepBad (A— 4, A+ 6) C (a, Db), 
TO U3 OOO6uleHHOH TeopembI Bunepa (1) uw u3 3) culeqyer, UTO ypaBHeHue: 
frh = us (te 
vMeeT peuienHe A(t)EL,. Ymnoxwus (1) wa h(t) uw npownterpupopas no t 
OT — oo JO oo, NocwIe H3MeHeHHA NOpAka WHTerpupoBaHua OyeM MMeT: 
CO 


\ va (t)g (te dt = 0 


2,2) 


JIM n ‘ 
\us (t) g(t) eff* dt = — \ us(t)g (the dt (a-3<h<b—8). (A) 
3 as 
MyHkuHH wh 
Ge) = \us (t) g (t) ett? de, Imz> 0; 
nak! (5) 
Ca \ vs (t) g(t)etzdt, Imz<0, 


aHaJIMTHYecKkHe WM OrpaHHyeHHble B CBOMX OOvlacTAx. PapencrBo (4) o3Hauaer, 
yto G¢ (A) = Gs (A), @a+6<h<b—8, 7. e. uro ctbynKunu Gy (z) u Gs (2) 
oOpa3yloT OnHy aHalMTHyecKkyio (pyHKUwIo G3(z) B MOCKOCTH, paspesaHHolt 
BOJIb WyYeH —oo<x<a+d, b—b<x< ow. 

JloxaxKeM, TO ceMelicTBo Gs(z) mpw 68-0 cxogurca B HHTepBaJle 
a<a<x<b'<b. J\na storo 3amerum, uro B npsAMoyroubHMKe a —- O< 
<x<b—6, |y|<d cdynkuua Gs (z) ananuruuna. Tlokaxem, ut0 Bo BHYTpeH- 
HeM lpaMoyroubnuKe D: a’<x<b', |y|<d, rae (a’, 6’) (a, b), cnpa- 
BeJIMBa OleHKa 

|Gs(z)|<<M aaa peex 8< min(6—0’, a’ —a). (6) 


: Cm. (3), erp. 127. Bepauur (*) Haspisaer sty emmy stemMofi Cro6epra. 
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liz unrerpasbHoro mpescrapenua (5) tbynKuun Gs (z) nogyyaem mpH y >0 
|Ga (e+ iy)|<Ke\ 9 (t)ew dt <KeM(4) +C, 
0 
AHasloruuHoe HepaBeHCTBO Nosyyaetcs pu y <0. 
B cuaty semmsr 1 M,(y)=KgM(y/2)+C ynosuersopaer ycaosuio 


2k 


e 


\ In In My, (y) dy < 00, 
0 
STO ycOBHe OGecneyMBaeT BO3MOXHOCTS MPHMeHeHHA JIeMMbI 2 4, TaKHM 
06pa30M, HepaBecTBo (6) BbimomHaercd. Tak KaK B BepxHell u HMKHeli mouy- 
mviockoctax Gy (z) u G5 (2) cxo_aTca cooTBercTBeHHO K G* (2) 7K G(2),- Bro 
MO H3BeCTHOH Teopeme CrwJibTbeca MOulyyaeTca cCxOZMMOocTh G3(z) B mpsMo- 
_ yrouJipHuke D xk HekoTopoH dyHKuHH G(z), npHuem 
Gy GP (2); lm e509 Ge G2) peetiin2 <2 0. 
Teopema 1 foxa3aHa. M3 Hee nomyuaerca culeqyrollad Teopema. 
Teopema 2*. Ecau (x) ydoenemeopsaem ycaoeunm meopemo 1, 
P(xX)EL,, g(x) E Me u ecau npec6pasoeanue Pypoe Pynkyuu f (x) ne o6pa- 
waemca 6 HYAb ene unmepeana (—h, h), mo us paeexcmea (1) caedyem, 
“4mo 2(xX) coenadaem c HeKomopott yearott dynKyuel KONe4NOLi CmeneHu éectody 
| Ha 6ewecmeeHHoti OCU 3a UCKAMOUeNUeM, OblINb’ MODEM, mMHODCeCmMeAa Mepol 
HyAb. I1pu amom . 
| | g (2) |< Ag (x) exph|y|. (7) 
JLoxasatTeapersBo. ITIpeo6pasopanue Jlanaca G(z) tyxkuuH g(x) 
ecTb, m0 Teopeme 1, aHamHTHuecKad (byHKUMA BHe oTpeska [—/A’, A], rye 
h’ <h. Bo3pmem unteppas (a, 6), He nepeceKalouHiica c orpesKom [—/h’, h’], 
MW BbI,eIMM UpsAMoyrombHuK D Tak, KaK 9TO jJ[eJaIOCb IIpH MOKa3aTeJIbCTBe 
Teopembl 1. Tak Kak 
| G (cz) | =| G (cx + icy)|< Mi (cy) <M, (y) 
| upu suo60om c>>1, To |G(cx)|<M (a<x<b). 
Virax, G(z) orpanwuena Ha OecKoHeyHoctu. Tak Kak G (z) — mpeodpasoBa- 
| uve Jlanaaca, To G(z)—>0 upu |z|— ce. Orcwga Momyyaetes, 4TO 


1 . eNe 
g(x) =a, \e GQ dl, 
ab: 


i rye I’—npsmoyroubHuK, OXxBaTBIBaloulHli oTpesoK [—/’, h'|, u, CJleoBa- 
} TebHO, g(Z) sBIAeTCA WeNo (yHKvell KOHeYHOH cTeMeHH, MCHbIUeH WJM 
| pasnof A’. B cuny ycnopua 3) Bo BceH mocKOCTH cmpaBe,HBO (”) 


lvl © _Inle@| 
Igleg@I< iS \ gage tH ly 
M3 2Toro HepapeucTBa HM yculoBua 2) Jerko nomyuaetca (7). 
| B saksouenve npHHoly riy6oKyio OularogapHocrb mpod. B. A. Jlesuny 


—; 3a WeHHbIe yKa3saHHid, 
TloctynHw10 


20 III 1958 
LMTHPOBAHHAA JIATEPATYPA 


| 1Y.M.Teapodauna, 0. A. Patxos,T. E. Uunos, Yen. MaTeM. HayK, 1, B. 2 
(48) (1946). 2 A. B fi r ling, Colloques Internat. du Cente Nation. de la Recherche Sci., 
H Nd 15, 9, (1949). ®N. Levinson, Am. Math. Soc., 26 (1940) 4 Sz. Ma ndelbrojt, 
AC. P, 240, Ne 13, 1393 (1955). °° B. A. Jie sun, Pacmpegenenne KopHen IevIbIx dy HKLH, 


#1956, ctp. 311. 
* Dra reopema jin cayyaa 9 (x) = 1 Obuia ZoKasaHa ManjebOpotitom (*). 
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Jloxruagp AkaxeMmMun Hayk CCGP 
1958. Tom 121, Ne 5 


MATEMATHKA 


JJ. A. TYTHHK 


kK APH®METHKE MATPHIL 
. (IIpedcmaeaeno axademuxom H. M. Buxoepadoseim 8 IV 1958) 


[pynmy Bcex leJIbIX MaTpHI, 7-ro nopsyKa C oMmpesesMTeseM, NO MOjy.IIO 
paBubim 1, o6o3HauuM uepes U,. Marpuia 6 f-ro nopayKa ua3biBaerca ET- 


MaTpuire i, ecJIM OHa JMarOHaJIbHad, 


Or ee Us pease | Were Its Of. 2 | Of4ts t19 ("=e oy n—l. (1) 
OnpelesuTeIb HeEKOTOpOH MaTpHIbl % OOO3HayaeTca uepes D(a); Marputia, 
TpaHCHOHMpOBaHHad K MaTpHile «, OOosHayaetca yepes «’. J\ia OOosHayeHHA Hy- 
JICBLIX MaTPHIL pesepBupyeTcs OyKBa ©, JIA OOOSHAYeHHA e€MHMUHbIX MaTpHIL— 
6yKkBa ¢. Ilycts « —HeKOTOpad MaTpHlla f-ro MOpAyKa; ¢ HW © — COOTBeTCTBEH- 
HO CMHMUHaA MW HYJIeBad MaTpHbl f-ro mopsyKa. CumBo «4 o6o3HauaeT 


marpunty ( © ©) | cumBo #2 o6osHayaet MaTpHILy ( ; =) Ilycth « — He- 
er oe XO) 5 

KOTOPad Ieslad HeocoOeHHad MaTpHila f-ro mopayKa. Mcnoub3sya tTeopemy 06 
3JIEMCHTAPHbIX JeJIMTeIAX, JIETKO MOKa3saTb, 4TO B MHOxKectTBe U,%Uy JexKUT 
OJHa HM TOMbKO OfHa ET-Matpulla; 9Ta MHBapHaHTHO CBA3aHHaA C MaTpHIen 
a ET-marpuua wHa3biBaetca E-popMoH MaTPHIbI a HN OOoO3HauaeTCA 
yepes «&, Ilyctb — Weslat HeocoOeHHad KOCOCHMMeTpHuecKkad MaTpuita 2n-ro 
nopaqka. M3 u3BecrHoH Teopembl j1koOu BbITeKaeT, 4YTO B MHOKECTBE U g”ArU an 
J@KUT OHA H TOJbKO OHA MaTpHila Bra 64, rye 6— ET-marpuua; 97a 


MHBapHaHTHO CBASaHHaA C MaTpHIeH = MaTpHita Bua 64 HaspiBaetca ES-o p- | 


MOH MATPHILbI = MU OOOBHaUaeTcA Yepes xFS, 


Ilycth « — Weulad HeocoOeHHad MaTpHila f-ro nopsyKa. Llesaa Heoco6eHHas | 
MaTpHiia B Ha3biBaeTCH SJIEMEHTOM JMeBOrO (MpaBoro) RenmuTedaA | 
MaTPHIUbl a, ecm MaTpuua Be (maTpuya «B+) mead. Ecum 8 — amemeHT | 
JeBoro (mpaBoro) JeIMTeIA MaTpHItbl %, TO (cM. (*)) B’\a@®. Ecam 8 — anementT 
JeBoro (paBoro) ewMTeta MaTpuubl %«, v€Q,, TO marpula By (MaTpHila vB) | 


TaKKe €CTb Q/IEMeHT JIeBoro (MpaBoro) eHTeIA MaTpuubt «. [logromy mMHoxKe- 


CTBO MaTPHIL, aCCOWMMPOBaHHBIX cipaBa (cJleBa) OTHOCHTeIbHO rpynmbt Uy, Cc} 
KaKHM-JIMOO 9JIEMeHTOM JeBorO (MpaBoro) esHTeJIA MaTPHILbl % IeJIMKOM | 
COCTOHT M3 3JIEMCHTOB JIeBOrO (MpaBoro) eJIMTeJIA MATPHILbI %; 9TO MHOKECTBO | 


OyeM Ha3bIBAaTb JICEBbIM (IpaBbIM) ReTHTeTeEM MaTpuuUb a. Jlerxo 
WOKaSbIBaeTCH, YTO MHOKECTBO JICBLIX (MpaBbIX) eJIMTeJelH MATPHI[bl % KOHeCYHO 


MH COflepxKUT He Oosee D"(«) anemMentos. Unco sepbix (MpaBbix) AesmTevelt | 
MaTpPHItbl % OOO3HaYHM Yepes f;(%) (yepes f¢,(«)). OueBuaHo, uro MaTpHIDt, | 


BXOAAMMe B HeEKOTOPbIM JIeBbIli (MpaBbIli) JeJIMTeJIb MaTPHIUbI %, HMeIOT ONY 
u Ty xe E-copmy. Uncsio eBbix (mpaBbIx) letuTeeH MaTpHIbI «%, YMeIOLLHX 
owHy u Ty xe E-popmy y, Sytem oOosnayaTh uepes t;(%, y) (uepes t, (x, y)). 
M3 (1) caenyer, uro 


ti(a)= D) tr(a, y), tr («) = >} t- (a, y). (2) 
t\e 1 oe 
Mcnoub3ya onepallto TpaHCNOHMPOBaHhdA, JIErKO MOKa3aTb, UTO 


ti (a, y) = t,(a', y). (3) 
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Jlanee HeTpyqHO NOKa3aTb, 4TO 


ti(a, y=ti(e#, y), tr (a, y=t, (#8, ¥). (4) 
ConoctaBiaa (3) u (4), nonyuaem 
ti (a, y)=t (a, y),  t1(%) = t, (a). (5) 
B cuuy (5) nonoxum t(«, y) = tr (a, 7) =t- (a, y), E(x) =t)(«) =t, (a). 
Tora (2) qaer 
t(a)= Dt (a, y). (6) 
YNoF 


@ynkui0 t («) ecrecTBeHHO Ha3BaTb UHCOM RemuTedel MaTpPHILb a: 

B TOM cyJly¥ae, KOra %*—MaTpHIla nepBoro mopafKa, ¢(«) paBHO uucuy 

hesnteen MOAyia uncta«. B cuny (4) mpH usyyennu dynKkunli t(«) u 
t(%, y) MOX%KHO OrpaHHYHTbca MaTpHaMu «, ABMATOMWuMUcA ET-matpuiiamu. 

ycTb @—lleloe, OTJMYHOe OT HYIA YNCIO; P—MpocToe uNcI0; yepes 

alr] 0603Ha4HM HaMBbICLIyIO WeyIo cTeneHb p, ensmyio a. Ilycrs ’— ET- 

‘MaTpHila f-ro nopsyka; p—mpocroe uuci0o; uepes 46!?] o6o3sHauum ET- 

MaTpHULy, UMMEeIOWLyIo MMAaTOHaJIbHbIe 3JIEMeHTbI Ol7],...,0lP) . Torya kaxyan ET- 


/MaTpHila © OMHOSHAYHO pescTaByIneTcA B Bue 6 = I] ol?], Tlyetbh y uw 6 — 


; P\D(8) 
| ET-matpulbl n-ro nopsyka; p — npoctoe uncsio. BBejem cule yrollwe CHMBOVJIbI: 
elPl(y)— 4NCcJIO aJIeEMeHTOB ocJiefoBatesbHocTH y!?],..., y'?],, paBHbIx 1; 


Blpi(6, y)— uvcsio aveMeHTOB MOCJIeOBaTeJIbHOCTH Ol7l,..., 6lP), He MeHBINAX 
‘ae I[\2] (8, y)—uncuIO S/IeMeHTOB TocJIe JOBaTeJIbHOCTH OTe One 60J1b- 
IHX ae F'P1(6, y)— 4NCIO 9IeEMeHTOB MOCJIeMOBaTe/IbHOCTH ov, ix<jcn, 
|paBHEix y!?1. 
Teopema 1. 

a) ae 


(Pl, y)—2 
“BPS, y+ BM, y— nly rr) MCE pe aun 


I-11 In on) (i) 


@ D(s) t=1 fl se p 


(7) 


BIPM) i 


Ilyctb =, p— Be lWeulble, HeOCOOeHHBIe, KOCOCHMMeTpHyecKHe MaTpHUbI 2n- 
}ro nopsaka. MuoxkecTBo BCex WevJIbIX MaTpHIL ¥, YAOBJIETBOPAIOWMX COOTHOLIe- 
HHIO yxy =, OCosHauuM yepes Ay(x, p).ONeBHAHO, YTO MHO*KeCTBO Ao (zx, 7) 
ecTh rpyuna. Ecnu we Ag(x, =), vEAo(e, p), TO pA (x, ™)v = Ao(p, 1). 
@DaKkTop-npocTpaHcTBO MHOxKecTBa Ay (x, P) OTHOCHTEIbHO Yrpynibl aBromopius- 
(mop Ao(m, p) —>UAg(, p), %E A(z, =), O6o3HaUHM uepes Ly (mz, 9). DaKtTop- 
IpOcTpaHcTBO MHOxKecTBa Ay(z, P) OTHOCHTebHO Ypyniibl aBToMopd)H3MoB 
WAo (=, p)—> Ao(=, pe), YE Ao(p, ¢), O6o3HauHM epes Ro(z, p). JlerKo HoKa- 
sbIBaeTCA, UTO MHOxecTBa Lo(z, 9) HU Ro(x, 0) KOHEYHbI HW UYHCJIO 3JIEMCHTOB 
axkloro H3 HAX He mpeBocxoquT (D (ox +))?”, O6o3sHayHM UHCJIO 3JIeMeHTOB 
wHowkectBa Lo(z, p) Yepes ay (x, 0), a YHCIO 2/IeMeHTOB MHOxKecTBa Ro (x, 2p) 
‘epes a, (rt, 9). Tora HeTpyHO mOKa3aTb, uTO ay (7, p) = a1 (n*S,6FS), a, (=, p)= 
=a,(n&S, p£S), Tlostomy mp w3yyeHHH uucel a; (=, p) u a (, 0) MO%KHO 
PaHHYMTbCA MATPHIaMH = M 9, HMeIOWWMMH BUA T= yA, p= O04, rye y u 4b 
fiyth ET-marpuitpt. q 

‘| Teopema 2. Iycmb ¢—eduxuunaa mampuya n-eo nopsdKka, 6—ET- 
mampuya n-eo nopsdKa. Toeda 


n 

n—i+1 

ai(e4, 84) = Dt, » [Le 
NS t=] 

Je cymma pacnpocmpanena na ece ET-mampuyot x, Oad KOMOPELX Mampuya 

W460 yweaaan. 
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[lycrp A—rpynna, B —nogrpynna Koxeusoro wufekca rpynnbt A. Uepes 
(A: B] o6osnayaerca uuneKc nomrpynmp B B rpynne A. TouoxKum A(y, 9) = | 
= 2A, (y4, 64) (83)1, M(y) = Aly, x). Jlerxo Bugetb, uro M(y) ecTb nmox- 
rpynma cuMnlektuyeckoli rpynmpl. Kak noxasam Kéxep (°*), 


ay’, 84) —  [M(): Ky 9 
ay, 84) [M(8): K (y, 8)] | 
roe K(y, 6)=M(y)N M(°). | 
Teopema 3. 
We) ee (1 — a = ) 
[M(y) Ky, 8 i peice ie eet (9) 
[M (8): K (x, 8)] : ‘ | 
pPND(y¥8) [p])2n—4é+2 ees 
a [Lee | lel (3, 8) ) 


Ilyctb = H p— Be Wesble HeocoOeHHble KOCOCHMMeTpHYecKHe MaTPpHILbl! 
-2n-ro MOpanka; q; HW q,— Ba HaTYpasbHbIX YMCA. Pa306beM MHO?KECTBO) 
MATPUIL, YMOBJIeTBOPAIONMX CpaBHeHMIo y’ty == (mod q,), Ha KMaCCbI, OTHOCH B3 
OMMH KulacC MATPHILbI, cpaBHUMble MexAy coOoH no modg,. Uncwo nomyyeH-; 
HbIX KIaccoB O603HayHM Yepes Ny, g, (7, ). 

Teopema 4. [Tycme 8—ET-mampuya n-eo nops0Ka; p— npocmo 
4ucno; b— HamYpanrbHoe 4uCcAo, YOoBreméeopsiolMee Mpebosanuto 


p>> 2, (10 


Toz0a 


n 
1 ] 
A A) — pbn(2n+1) = SS ee Vi 
N gb, (0%, 8*) = p II Cee eee (- alps, = ‘ 
é=1 Pp 


IIpu 6=e uz dopmywtr (10) Beirekaer M3BecTHbIH PakT 


N poo (24, 04) = prnemtnn TT (1— 2), (ag 


22 
pei P 


Teopema 5. JIIycmo 5’—ET-mampuya n-20 nopadKa; p—npocmo 
uucao; b, C—Hamypaabnsle uucaa, noduuneHHole mpeboeanuto fp? (d(Pl y 4 


Poi) 
=> p* > ole! To2da 


n 
| sees { 
N jo, ye (84, 8A) = peneatn II CIM hae tl Ghee ‘Sblaap ) : Qi 
= p 


H13 dopmywpi (11) caezyer, uro mpu co6wo0qeHuu HepaBencrBa (10) Bezui 
uHHa NV oy,» (54, 64)/porent)) ne saBucuT or 0. 

Hicnomsya OfHy ude Suresis, MOX%KHO JoKa3aTb clekyiouMl oOmMA cbaKT 

Teopema 6. [/ycmo x, p—dOee yearre HeocobenHole mampuyol 2n-e¢ 
“nopAadKa; p—npoemoe aucao; p>—Hauescwan yYeaan cmeneno, exodauas | 
onpedeaumenb MAMpPUYol p; Pp —Yenoe, YOoBAeMBopstoLMee mpeboeanuto b 
> 2b). Toeda «ucao N ,o,po(™, p) pent) ne saeucum om uucaa b. 

TO He saBuicalee oT b uncno O603HAaYHM Yepes cy (x, p). Tycth p — ue. 
OcoOeHHad KOCOCHMMeTpuuecKad MaTpuia 2n-ro nopagKa. Uepes ¥ (0) o603H 
YHM HEKOTOPy!O OKPeCCTHOCTh MAaTPHILbI p,. COCTOAMYIO M3 KOCOCMMMeTpH4ecKH If 
MaTpHi, 2n-ro nopaqKa. Ecum pe V(o), To smemeHTEt bp1, 1<kR<l<2 
paccMaTpHBaeM KaK He3aBHCHMbIe MpAMOYrOJIbHbIe KOOpuHaTel B N(2N—1)} 
MCPpHOM SBKJIMAOBOM mpocrpancrBe. Ilycrb = Tome sxBAAeTCA HeKOTODO! 
HeOcoOeHHOl KOCOCHMMeTpHYecKOl MaTpuleH 2n-ro nopagKa. Uepes Q(x, 
OO03Ha4HM MHOXKeCTBO BceX JelicTBUTeJIbHbIX MATPHIL, YAOBMeTBOPAIONIUX TPE 


ee nies 


OopaHHio re E&Y, 
788 


Ecam €€ Q(x, WY), snementnr §%;, i, j= 1,..., 2n, mor Oyqem paccmatpu- 
BaTb KaK H€3aBHCHMBI€ IIPsMOYTOJIbHbie KCOPAHHATbI B 4/?-MepHOM 9BKJIMJOBOM 
mpoctpanctge. Jlerko BugeTb, 4TO ecun pEAg(r, =), TO p02 (me, 9M?) 
= Q(x, Y’). Moxno foKa3aTb, ¥T0 ecm QuameTp oGsactu Y (e) ocraTrouno 
| MaJI, TO cCylllecTByeT (pyHaMentaibnaa o6nacTb Q(x, VY) npocrpancrpa 
Q(x, ‘Y) orHocutTeibHO ero rpynnbl aBromopd@usmos Q(z, VP) pQ (x, VP) 
|. € Ao(m, =), HMeIOMad KOHEeUHDI OObem. Tycth M — HeKoTOpce MHODKECTRO, 
WMeIOMee KOHEYHbIN OObeM, Torga OObeM MmHOxKecTBa M o6o3sHauaeTCaA yepe3 
v(M). MoxkxHo noKasatb, TO ecm CTATMBaTb OKpecTHOcTh YW (0) K TOUKe 9, 
(TO oTHoWeHHe U(Qo(z, W))/o (4 (p)) crpemutcea kK HeKoTOpomy KOHEUHOMY 
OTJHYHOMY OT HYyJI Tpefesy, KOTOpbIH OOo3sHauMM Yepes Cy(z, p). Tak Kak, 

n 
mec p He fenut D(xp), to c,(n, p) = I] (1 — <r). JIerKO BYJeTb, TO 
i=4 P 
| Mpon3BeyeHHe Il Cp(m, p), pacnpoctpaHeHHoe Ha Bce MpocTble uncna, He 
(p,D(re))=1 
| Bxo-suine B onpezeluTentb D(x, 0), cxoquTca. OOosHaunm uepes I] Cp (m, Pp) 
d p 
Jeremy = [Teale o) TE cole 9). 
(p, D(me))=1 P\D(re) 
B tTeopeme 7 JoKasblBaeTCA yTBepxKjeHHe, BbIcKasaHHoe VI. VW. [atenxum- 
}Wanupo. 
mM Teopema 7. 


ai(w, p) = co(m, p) [] cp (x,0). (14) 


Jloka3aTebCTBO TeopeMbI 7 JIerKO CBeCTH K TOMY cCuJlyyalo, Kora = = y4 
ip = 64, Surenb (*) noKa3ad, 4TO 


1 = Cy (24, 64) I] Cp(™, ). (15) 


#Ucnonp3ysa (9), Mbl HaxXOJUM BbIParmKeHvHe WIA Co (64, 64)/c, (24, 24), comocTaB- 
‘las KoTopoe c (11), (12) u (15), nomyyaem foKa3aTebcTBO TeOpeMbI 7 LA 
‘Toro culyuad, KOra * =p; U3 NOJyYeHHOrO TaKHM OOpa30M pesyJibTaTa, MpH- 
MeHAA MeTOA Surema, pasBHTbit uM B (1), BbIBOAMM cooTHoIeHHe (14). Coor- 
imoueHve (14) MoxKHO paccMaTpHBaTb Kak aHaylor TeopeMbI SureJiA O KBajpa- 
THUHDIX dopmax (1). M3 Tteopem 7, 3 u 6 BbiTeKatoT TeopembI 8 ui Y. 

| Teopema 8. JIlycmo y, 6— mampuyol n-eo nopadKka. Toeda 


ar(y4, 84) = [J ar ((y'r))4, (le)4), (121)4), 
P\D(y¥) 
a, (v4, 84) = [J a, ((yl)4, (8tP))4). 
_ Teopema 9. Jlycmo =, p—O6e HeocobeHHole KococummempuuecKue 
Imampuue 2n-20 nopsa0Ka; q — Hamypaanonoe 4uucao; D3 (rp)\q. Toeda yenan 
jmampuya x, yOoereméeopatoujaA COOMHOWeHUIO y'TY =p, cyujecmeyem 6 mom 
ii moneKo mom cayuae, Kozda cpaenenue y'xy=p(modg) paspewumo. 
Teopemy 9 MOXxHO pacCMaTPMBaTb Kak aHaJIOor USBecTHOH Teopemb! Xacce o 


BapaTHUHbIX (POpMax. 
 B saksiouenve mpHHOWy MOIO HCKpeHHIOIO OsaroxapHocT upod. A. A. Byx- 


‘ura6y 3a BHYMaHHe K HacTOsleH padore. 


Tloctynuao 
at AW debate: 


UMTHPOBAHHASA JIMNTEPATYPA 


ge %+c.L.Siegel, Ann. Math, 86, 627 (1935), *G.L. Siege ee Atiin au Watine Obse ty 
1943), 8M. Koecher, Math. Nachr., 13, 367 (1955). *M. Koecher, Math. Ann., 
180, H. 5, 351, (0a) (1956). 
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Jloxaagnt Akagemun wayk CCCP 
1958. Tom 121, Ne 5 


MATEMATHKA | 


A. C. J{bIHHH 
O MIPOCTPAHCTBAX, AXEPHbIX B PA3JIAUHbIX CMBICJIAX 


(IIpedcmaeaeno axademuxom II. C. Aaexcandpoeoim 8 IV 1958) 


1. B samerxe (1) JI. A. Palixos, cpaByupaa ompeyeseHHa A JepHbIx mpo- | 
cTpaHcTB, mpeqiowenHpie A. PporenyuKom B (°) nu UH. M. Tempdanyom B (°), 
noKa3asl, YTO B CJyyae GoueuHBIX MpocrpaHeTB (espaces tonnellés) sepHocTh 
no TporeHauky BuleyeT sAyjepHocTb B cMbIcIe Pempatya. 

B mpeqaraemol 3aMeTKe yKas3bIBaloTCA [Ba KJlacca OOYUeYHbIX NpOCTpaHcrs, | 
WIA KOTOPBIX cCMpaBeIMBO HM OOpaTHOe yrTBepxenHe. Kpome toro Jatorca 
TIPHMepbIl MpocTpaHcTsB, AepHbIX 0 PporenyuKy, HO He AZepHbIx m0 Tespdpanzy. 

HanoMH¥M OCHOBHbI€ OnmpeevleHHs. 

Onpegeneuue | (*). JloKkambHO-BbINyKJI0e MpocrpaHcTrBo E Ha3biBaeTcA 
afepHpim no [Tporenryuxky ((G)-A,epHbiM), ecIM JIA BCAKOH ero noJly- 
HOPMbI P HalileTcH Takad MoJlyHopMa g, 4TO OTOOpaxeHue (%)-mpoctpauctBa Ey, 
TOpoxkeHHOro MOJyHOpMoH g, B (%)-npocrpaHcTBo Ey, mMopoxksenHoe p, 
OKaxKeTCA AJ[epHbIM. 

Onpemeneuue 2 (*). JlokambHO-BbimyKsIoe mpocrpaHcTBo E Ha3bIBaeTcC# 
ahepHbim mo Teabpdauyy (()-ayepHpm), ecu BeaKui ca60 a6co- 
JIOTHO CXOJALLHNCA pA JIMHeHHbIX (DyHKUMOHAIOB Ha E cxoqurca aOcOJIOTHG 
M0 He€KOTOpoH mOmyHOpMe mpoctpanctBa £. 

Onpemenenue 3 (*). JloKkampHo-BbINyK0e MpocTpaHcTBO Ha3bIBaeTcs 
(DF)-npocTpaHCTBOM, eCJIM OHO cOJepKUT (PyHaMeHTaJIbHYy!IO MocweO-- 
BaTeJIbHOCTh OFpaHHYeHHbIX MHOXKECTB MW B CHJIbHOM COMpPA:KeHHOM K HeMY 
BCHKO€ OPpPaHHYeCHHOe MHO?KECTBO, MIpeCTaBHMoe Kak cueTHOe OOBEMHEHHE) 
PaBHOCTeNeHHO HEIPepbIBHbIX MHOKECTB, PaBHOCTeMeHHO HeMpepbIBHO. 

OcHOBHBIM JIA JaJIbHeHWero ABHTCA CJleqyloulee mpenviox%enue PporenszuKka 
((3), ra. Il, reopema 8, caeqcTBua 1 u 2). 

ITpocmpancmeo muna (F) uau (DF) (G)-adepxo mozda u moabKo mozda, 
Koeda Aoboll KommymamueHo (mM. e. OesycaoeNo) cxodstuutica pAO e20 9ne 
MeHMO6 CxOOUMCA abcoA‘OMHO (MOCMeMHeEe O3Ha4aeT aOCOJIOTHY!IO CXOJMMOCT 
no sHO60H nosyHopMe). 

JlemmMa. B cuaonom conpsscennom E’ x (I)-a0epnHomy npocmparcme 
E ecsakutt kommymamueno cxod mutica ps0 cxodumca abcoatomuHo. | 

JleHicTBHTeJIbHO, M3 CHJIbHOH KOMMYTaTHBHOM CXOJMMOCTH TaKoro payé 
BbITeKaeT ero CJlaOad KOMMYTATHBHAA CXOJMMOCTH, T. e. cla6ad aGOcouloTHas 
CXOJMMOCTb Kak pxAla PyHkwMOHaoB. B culy ompemesenua 2 pA aOcowoTHC 
CXOJMTCH B CHJIbHOM COMPA2%KeCHHOM K lIpocrpauctBy E, Tuna (2), nOporwk Neu} 
HOMYy HeKOTOpoH momyHopmoli Ha E. A tak Kak oro6paxenne E, > E’ Hempey) 
PbIBHO, TO STOT pA cxomuTcA aOcomoTHoO BE’, 

CaeactBue 1. Cuaonoe conpascennoe x (I)-adepnHomy TOOT Ui 
ABASUOWUCCCA MaMa Eo) muna (F) uau (DF), (G)-s0epxo. 

CaeqctTBue . ()-s0eproe npocmpaxcmeo c 6baHaxoé6olm cuAbHe 
CONPAICEHHOLM Eanes 

ITO CeACTBMe BbITeKAeCT M3 KOHEYHOMepHOCTH siepHoro G6aHaxoBa npo 
CTpaHcTBa | 
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2. Teopema. B xKaaccax npocmpancme (F) u noanoix npocmpancme 
(DF) (G)-adepxocme akeueanenmua (I’)-adepxocmit. 

OKasaTembcTBo. 1) Tak Kak CHJIbHbIe COMpsKeHHbIe K mpocTpaH- 
crBam (f°) u (DF) aBustores coorsercTBeHHo mpoctpaxctsamu (DF) u (F eys 
TO, NO CJleCTBHIO 1, CHJIbHbIe COMpsixKeHHbIe K PaCCMaTpHBaeMbIM MpocTpau- 
CTBaM, ‘epHbIM B CMbICue Tembianya, (G)-ayepub!. Ho mpocrpanctsa (F) u 
NosHbIe WpocrpancTBa (DF), cuJibHbIe COMpsxKeHHbIe K KOTOpBIM (G)-sepHB, 
ajepHbt m0 [potresgzuxy ((%), ra. I, reopema 7). 

2) (G)-amepupie (F)- mpoctpaucrsa (I)-aqepHpt, H60 GSoueunp (1). 

3) Ilyerb E —nomnoe (G)-ayepnoe mpocrpancrso tuna (DF). E nosype- 
(puekcuBHo. [losromy MHoxeCcTBO 2uIeMeHTOB ci1a60 aOcOJIOTHO CXOAsIeroca 
pada (PyYHKIHOHaOB Ha E cusbHO orpaHwyueHo. ByfyaH oOHOBpeMeHHO cueT- 
HbIM, OHO, B CHJIy ONpeseseHuaA 3, paBHOCTeMeHHO HempepbIBHO. CreqoBaTesib- 
HO, Halijlercd MOyHOpMa p, NO KOTOpOo BCe 3TH CYHKILMOHaIbI OTpaHvueHbt. 
MerToqoM, Ucnoub3oBaHHEIM B (1), ycTraHaBJIMBaeTCA aOcouIOTHaa CxOH- 
MOCTb COCTABJICEHHOrO M3 HUX pPAa MO MONyHOpMe qg, ykKa3aHHO B ompeje- 
JieHuu 1. 

YOenumMcxa saoquo B OoyeuHoctH E. Tak Kak E’—(G)-ayepnoe (F)-mpo- 
CTPpaHCTBO, TO BCAKOe OrpaHvueHHOe B HM MHOKeCTBO CcOepxKUT TMIOTHOe 
cueTHoe NofMHoxecrBo. Ho tak Kak E—(DF)-npoctpaxcTBo, orpaHuuenupie 
B E’ cueTHble MOAMHOXKECTBA PaBHOCTeMeHHO HeMpepbIBHbI, Tak UTO paBHocTe- 
TI€HHO HelpepbIBHbI H BCe OrpaHHueHHble MHOMKecTBa. Tem campimM FE xKBa3H60- 
yeuHO, a TaK KaK OHO NOJypedmeKCuBHO, TO OoueuHO. 

TakuM oOOpa30M, KJIaCCbl, YNOMAHYTbIe B TeOpeMe, He BbIXOAAT 3a mpese- 
Jbl OOUCUHBIX NPOCTPaHCcTB. 

3. I[pumepbi, Koropbie OyYAyT MpHBeeHbI B 9TOM MYHKTe, MOKa3bIBalOT, UTO 
cytuecmeyiom (G)-a0epnole npocmpancmea, Oaske NOAKble, CUAbHOIE Conps- 
DCeHHbLe K KOMOPolLM — OecKOHedHOmMepHole (B)-npocmpancmea. 

B cuay cilemcrauan 2 9TH WpocTpaHcTBa HE MOTryT ObITb (/)-sepHpmMn. 

CaMbIM IMPOCTbIM, BepOATHO, ABJIAeTCH mpwMep cwlaOoro comps”»KeHHoro 
K (%)-mpoctpaHcTBy. Ono (G)-aqepHo Kak MOAmpocTpaHcTBo MpovsBeeHuA 
mpamplx ((°), ra. Il, Teopema 9), a CHJIbHbIM COMps>KeHHbIM K Hemy OyjeT 
ucxoquoe (%)-mpocrpaHcTBo. 

Bowlee wHTepeceH IpHMep MOJJHOTO mpocrpancrBa, OOJIayaollero ykKa- 
3aHHbIM CBOlicTBoM. Ero mocrpoeHve culeflyeT cxemMe, paspaOoraHHol B (*). 


Ha30Bem MOCJICTOBAaATeJIbHOCTb REG QJICEMCHTOB JIOKaJIbHO-BBITYKJIOrO Tpo- 
oO 


cTpaHcTBa ObICTpO yOuIBalwlmleH, ecuM pxAL SS N®Xn  aOCOJIOTHO CXO- 
n=1 

qurca mpu so060om k. B npocrpancrse B tuna (%) KaxoH ObIcTpo yOpIBalo- 
ilell MOCTeAOBaTeIbHOCTH eFO 3/IEMeHTOB {Xp} OTHECeEM OaHaxXOBO MIpOCTpaHCcTBO 
B{xn}, HaTaHyToe Ha 3aMKHyTy!o aOcosIoTHO BbINyKsyIO OOoNOKKy LT {Xp} 
3Tol mocmeqoBpaTembHocTu BB c ef_wHuuHbIM wapom I’ {x,). Kak B (2), yOenumca 
B PO3MO%KHOCTH UpesctaBenus B 8 Bue MHAYKTMBHOTO pelea MpocTpaxcTB 
B {xn} C eCTECTBEHHbIMH BJIOKCHHAMH. 

Ilyctb {X,}— ObicTpo yObIBalollad MOCJIe4OBaTeJIbHOCTh. TlocmeoBpaTesb- 
HOcTh {|Xn|—"2x,} Takxe Opicrpo yOblpaeT B B, Mpu STOM HOpMa Xn B 
B{\xXn|—!x,} He mpeBocxoquT |Xn ‘2, Tak 4To {X,}—Opicrpo yOplBaroulax 
nocjeqopatembHocTb B B {|Xp_l/2x,}. TlocmeqHero MocraTouno (Goer. 1, 
MpequiowKkenue 4, caeqcrsve 2) juid sepHocru oroOpaxenua B {xn} B 
1 4) Xa. 2X). 2 

Tak Kak AfepHble oTOOpaxKeHHA BMOMHE HenpepbIBHbl, MHAYKTMBHBIM Tpe- 
yes mpocrpancrB B{Xp,} OTHOCHTCA K U3y4CHHbIM B (7), au mnostomy B— 
CHJIbHOe COMpsA2KeHHOe K IpOeKTHBHOMY Mpefesty (%)-npoctpaHcTB, ConpsxKeH- 
HbIX K B {Xp}, OTHOCHTEJIbHO COMpsKeHHBIX OTOOParKeHHii. Beseycrsue aylep- 
HOCTH OTOGpaxKeHUA, COMmpAxKeHHOrO K AJepHOMy, 9TOT MpPOeCKTHBHbI Mpeqet 
JlaeT mosmoe (G)-ajfepHoe MIpocTpaHcTBo. 

S3ameuannue. IlockombKy BCAKoe mpoctpancrBo Banaxa mpeqcTaBumo 
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WHYKTHBHBIM TipezeJiom (%)-lpocTpaHCTB OTHOCHTEJIbHO AePpHbIX OTOOpaKeHni, 
TO H MpOH3BOJIbHbIM WHYKTMBHbIM mpeyes mnpoctpaucrs Banaxa fomycKaer 
Takoe 2Ke mpelcraBeHve. C nomonpio (”) 3aKkslouaeM OTCIOJa, YTO KAaCcC 
CUALHOIX CONPAICEHHLIX K noAHoim (G)-dOepHolm npocmpancmeam coenadaem 
C KAACCOM oOmOeAUMBIX UHOYKMUBHEIX Npedeaoce npocmpaxucme Banaxa c 
HENPePbIEHIMU BAOIKEHUAMUL. 


Mockosckult TrocyapcTBeHHbI yHUBepCuTeT Tlocrynuao 
um. M. B. Jlomonocosa 4 IV 1958 


UMTHPOBAHHAA JIMTEPATYPA 


17. A.-Paixos, Yen. mMarem. nayK, 12, 5, 231 (1957). |? 1. A. Paixos, Tp. 
Mockosck. matém. o6m., 7, 413 (1958). * A. Grothendieck, Mem. Am. Math. Soc., 
16, (1955). * A.Grothendieck, Summa Bras. Math., 3, 6, 57 (1954). ° HW. M. Teab- 
@ aud, Yen. matem. wayk, 11, 6, 3 (1956). 


Hoxrnayn Akagemun wayr CCCP 
1958. Tom 124, Ni 5 


MATEMATHKA 


B. B. HBAHOB 


HEKOTOPbBIE CBOHCTBA OCOBbIX WHTEFPAJIOB THMA KOM 
WM WX MPHJIOKKEHUS 


(ITpedcmaeaeno axademuxom H. H. Bexya 14 IV 1958) 


BosbMem (byHkunio f[ (f), ompezeseHHyIO Ha MpocTol 3aMKHyTOH KpHBOti 
_Jismynopa L, pacnovioxeHHok B KOMIVJI€KCHOM MyIOCcKOCTH Cc HayaJIOM KOOpAMHAT 


1 

BHyTpH L, u paccmorpHMm uHTerpaa S} =| , ty) € L, wonuMaembIi Kak 
pa, 
3 
HecoOcTBeHHbI B CMbICJIe TviaBHOoro 3HaveHva mo Kom. Bpeyem kuJlaccbl 
HenpepbiBHbIx PyHKunH H(p+a, L), p—uenoe, p>0, O<a<1. Dyux- 
juua f(t)€ H(p+a, L), ecum p-a mpousBoquaa f(f) yaoBuerBopser Ha L 
| YCJIOBHIO 


f® (4) — fF (4) =O (4-2/9, ty EL. 


| M3eectua (1) reopema [Inemea — IIpusanosa o tom, uro u3 f €H (p +4, L) 
}pbirekaet Sf€H(p+ «a, L), u oOparHo, ecu O<a<1. Mpu «=0, 1 910 
| OyaeT He Tak. 

| Hactositat 3aMerka MOCBALLeHa H3yYeHHIO MpeeJIbHbIX CJIyuaeB TeOPeMBI 
II]nemesa —TIpnpanopa («= 0, 1). Hloumyuennpie pesyubrarsl mpHuiaraiorca 
Jasiee K BOMpocy O CTPyKTYPHbIX CBOMCTBaX pelieHHA KpaeBOH 3afauH Pumana 
| CHHryJIapHoro MHTerpasIbHoro ypaBHeHusA HOpMaJIbHOoro TuMAa. 

| Ilyctb Z(p, L)—x«aacc dyHKWHH, onpeyeveHHbix Ha L, p-41 mpowsBosHasi 
}KOTOPbIX YJOBJIETBOPHeT COOTHOLEHHIO 


f°?) leg (Sit 2) FP) ES a i) ee 2p ES) 0 (2), 


s — wyropaa aOcuucca Touxn ¢(s)€L. OGosHauum uepes pn (f, L) Bemuuuny 
Havsyuuero npHOmmKeHHA (byHKuHH f, 3aqaHHo Ha L, mpw NomMomA MHOrO- 
WJICHOB f-it CTEMeHH MO MOJIOXKUTeJIbHBIM H OTPHILaTeJIbHbIM CTeneHAM 7: 


pn(f, L) = sup inf|f(t)—P,(é)|, 
P,€H, tel 


| n 


Irye H, —COBOKYNHOCTb BCeX MHOrowIeHOB Bua Sat". 


Teopema 1. Ecau fEZ(p, Z), mo SfEZ(p, L), u obpamuo. 

| Teopema 2. Ecau f€Z(p, L), mo pa(f, L) =O(n-?™), wu o6pamno. 

Ip Teopema 38. Ecau pn(f, L)=O(n-°-*), mo pn(Sf, L)=O(n-?*), 
\0<a<1, u oOpamuo. 

| Teopema 4. Ecau f€C, m. e. nenpepoiena na L, mo exp (Sf) € Lp, 
p>0, m. e. cymmupyema Ha L c atwbot cmenenoio p > 0. 

Tloka3aTesIbcCTBO BCeX STHX TeOpeM OMMpaercsH Ha pefcTaBJeHHe 


, FID Co) i ree A.) eee Ni 
Biceps irene | 19 Lge=am rer 


@wW— 
| w (=1 | w | 


B KOTOpOM ¢ = )(w) —rpanvunpie 3Ha4eHHa (yHKWMH, KOH(OpMHO oToOpa- 
»Kaloleli BHewHOcTh Kpyra |w|=1 Ha BHemHOcTh L, tp = P(Wo), a TakxKe 
Ha cooTBercTByiomue (Koryqa L==oxKpyxuoctu: |w|=1) umu OmusKue pe- 
3YJIbTaTbI ABTOPOB (2—4). 

PaccmMoTpuM Tenepb KEAOey samauy Pumana (1, 5,°%): HaliTH KyCcOuHO-roJio- 


¢(t) dt 
MOp)iy!o (PyHKIHIO BULA 5 (ee yrsIOBble PpaHHyHble 3HayeHHA KOTOPOH 
L 
o* Wf @ COOTBeETCTBeEHHO H3HYTPpH MH u3sBHe L YOBMeTBOPAIOT YCJIOBHIO 
nee Gor Pi : (1) 


nouTm scogy Ha L, rye G nenpeppipya, a fEL,, r>1, wa L, wuyexc 
4 ; 
x= an [arg Gl, == ()). 


ByjeM cuvtTaTb [Be (pyHKWMH TOKJeCTBEHHbIMH, CCIM MX 3HaveHHA COBIMa- 
jlaior nourw seiogy Ha L. Cnenya paccysxdenunm ®. JI. Taxopa (°*), mpegz- 
cTapisem G B Bune G="/d, rae 


* — exp[+!¥/,InG + 1/,S (In G)] (2) 


vu (p+)+ B cusy Teopempl 4 BxoguT B Ly, upu m060m p> 0. Locate sroro 
cooTHomenuio (1) npryaem Buy 


ae ee 
Cri a> eee (3) | 


B cuuty HepaBenctBa [espyepa i €L,., The ©—so60e CKOJb yroxHO 
MaJl0e€ MOJIOXKHTebHOe uNcsIO. Pemiaa 3agqaay (3) (cm. (°)), mo™wyyaem 


ab [tontes(p). (4) 


TakHM OOpa30M, IPH B3sxITbIXx pe ATONO REHM AX cylecTByeT €JIMHCTBeHHOe 
pelleHue 3aqauH Pymana, Bxoysamlee B L,_, * 

Buwon3sMeHad u oOoOnlad NpHBexeHHble paccy2KJeHHA, MO%KHO MOMOOHEIM | 
oOpa30M uccyIeqoBaTb 3afauy Pywmana, Korga wHyekc x=>-0 u xorga f(t) 
ABJIACTCA KYCOUHO-HEMPepbIBHOH (PyHKWMelH c KOHEYHBIM UHCJIOM TO¥eK pa3pbiBa 
mepporo poja. MoxkHo TakxKe NPHMeHHTb MOJIYYeHHbIe pe3yJIbTAaTbI JIA Uccue- 
WOBaHuA OOWLerO CHHTYJAPHOTO MUTerpabHOrO ypaBHeHHA HOpMaJIbHOrO Tula. 

Vis reopempr 3 u cdbopmya (2), (4) Bpirekaer: ecmu pn(G, L) u pn(f, L) 
MMeIOoT NopaAyqokK n-?—* (Tak OyfeT, ecm, Hanpumep, G wu f Bxo_AT B 
H(p+a, L)), To pxz(e*, L) Taxkxe umetor mopaqoK n—-’—*, Dro nocseqHee 
YTBep2keHHe MORKeT HaMTH MPHMeHeHHe JVI UCCIeqOBaHHA CKOpOCTH CxOJH- 
MOCTH TIpHOJIM2KeHHOO PeleHHA CHHTYJIApHOrO MHTerpaJibHOro ypaBHeHUsa (7). 


Poctosckuii-Ha-JloHy HHCTHTyT Ilocrynuso 
C€JIbCKOXO3HHCTBEHHOTO MallIMHOCTpOeHHA 14 IV 1958 


UMTHPOBAHHAA JIMTEPATYPA | 


H.W. Mycxenaumbuan, Cunrynapnpe unterpanbupie ypapHenua, M.— JI., 1946. | | 

2A. Zygmund, Duke Math. J.,12, 47 (1945) 3 B.U. Cmupuos, Math. Ann., 107, 

313 (1932). *C. A. Anbnep, Vss. AH CCCP, cep. Matem., 9, Ne 6 (1955). © ®. JT. Paxon,| 

eee cOopy., 2, Ne 4 (1937). ®B.B. Xpenzeanug 3 e, Tp. TOusmcck. MaTeM HHCT., 
3 (1956). 7B.B.Upanos, JIAH, 114, Ne 5 (1957). 


“V1. B, Cumouenko noKasa, ro B ciyyae r=2 B chopMysmMpoBantiom BbIBoTe e} 
MO?7KHO OTOpOCcHTb. | 


| 
| 
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Joxraygn Akanemun Hayk CCCP 
1958. Tom 121, Ne 5 


MATEMATHKA 


A. JI. KPbIJIOB 
OB OJHOM HEOBXOAHMOM UW JOCTATOUHOM MPH3HAKE 
NIPHHAJWJIEXKHOCTH ®YHKIAN KJIACCY wd) COBOJIEBA 
(ITpedcmaeaeno axademukom C. JI. Co6onesoim 19 IV 1958) 
Onpegeuaennue. Posopsr, uro nenpeppipHaa (bynkuna F (x) 06 nagaer 
Ha oTpesxke [a, 6] orpanuueHHok p-Bapuanueli, ecm cymma 
4 LE 7) 


=F] 
poy ee iar 


orpaHHueHa cBepxy WIA BCexX pa3s6veHH G=Xo, X1,.-.,;X%n=b6 uncom 
p 
V, He 3aBMCAULUM OT fn. 


Teopema Pucca ('). Ana moeo umo6o umeno mecmo 


2de f(x)ELp (p> 1), Neo6xodumo u Oocmamouxo, umobel F(x) umeaa 
O2PaHUdeHHy0 p-6apuauwur. 

QTa TeopeMa ycTaHaBJIMBaeT H30MOp(Hu3M MexkKy nmpocrpanctBamu L, (a, bd) 
u Vp(a, 6) —ynkuui c orpaHvueHHol p-BapHalvel, oOpaljaiouluxca B HYJIb 
B TOUKe Q, WH MO3BOJIAeT BO MHOrHX BoMpocaxX TeOpHH onepallu orpaHHyHTEcA 
usyueHveM Ooulee mMpocToro B HeKOTOPBIX OTHOMWeHHAX Kacca V,(a, b) (cM., 
HampuMmep, (?)). 

SameTuM, 4TO BcJIeqcTBHe TeopeMb! Pucca Kuace V,(a, 0) coBnayaer 
c kaccom W Co6ouesa (*). 

TlapHeluine paccmoTpeHust OyJeM MpoBOHTb B JByMepHOM MpocTpaHcTBe 
BBUAY MOHOH aHaJoruuH Jia cilyyad Oomuero uNcJIa UsMepeHHi. 

Ilyets (2 — o6actb c rpanuueH I Takada, uTO B Hell BepHbl TeOPeMbI BuJIO- 
Kenna (*) (HampHMep, c TvlaqKol rpaHuyeli). PaccmorpuM pasOvenve 2 mps- 
MbIMH 

+= sei Open 


i= paces 0k: ei |e 


Ilyctb 6 — HavMeHbluee paccronHHe MexKy MapaJiJIebHbIMH TIPAMBIMH Haluero 
pa30venua. 

Onpegesmeuue. Byem ropoputb, sto HenpepbiBiiad cpyuKkuna F (x, y), 
(x, y)€Q, umeer orpannueHHyl p-Bapuvaluio (p > 2), ec CYMMBI 


[| F(x; +h, 9)—F (x; 9) P ney ena LiGaao nae 
he > he 
u, J sal 
y Ny 

orpalinuenbi cBepxy uvciom V, He 3apHcsiileM or pasOveHHaA HOT h (h<8/2). 
Cymma Gepercsa 10 TouKaM (x;, Yj), JlevKalljuM B 2 BMecTe Cc 6-OKPECTHOCTHIO. 

Onpenesenve p-Bapvalluu Wid mpocrpalcTBa 4HCa H3MepeHH Cowie 
CMHMIbl, KaxkeTcs, jlaerca soepspie. Ero 3HavenHe H CBA3b C TeOpeMOH 
Pucca noKa3biBaeT cuejlylolad Teopema. 
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7 (1) 

Teopema. Jlaa mozo «mobo mynkyusn npunadaedcana KAaccy Wo» 
HeOOXOOUMO tL OocMamo4HO, UMOObL OHA UMEAA OepanUdeHHyiO p-6apualjuro. — 
TlokasateaberBo. JocraTouxocTh ycsloBuA cpa3sy céleqyeT u3 cJ1a0ol 


CXOXHMMOCTH Pa3SHOCTHBIxX OTHOIWeHHH K COOTBETCTBYIOULMM UaCTHbIM MpOu3Bo]- 


es 1 
HbIM M cula6of Komnaktuoctu WY), 
Jina oKa3aresbcTBa HeOOXOAMMOCTH 3alIMIeM MNpecraBleHve (pyHKUHH 


yepe3 ee MpOH3BOZHbIe B Buse (*) 
tL 


4 B;(P, Q) du(Q) 

BP) = ty OO) 0 ae ee 
D Di=1 

HMeIolles MeCTO B JOGOH BbINyKJOH OOactrH D n-MepHoro mpocTpaHcTsBa, 

re B;(P, Q)—dynkuun, He pacTyuive C yMeHbINeHHeM OGJlacTH, eCJIH OTHO- 

menHe uametpa Kk |D{|/" He pacter, WM OrpaHWyeHHble B 93TOM CiJlydae 10 

aOcOuNOTHOM BesMunHe HesaBucumo oT P, Q u D. 

Pa3noctb 3HaueHHi (byHKUMH B COCeAHUX TOUKaX, Hampumep F (x; +h, yj) — 
—F (x;, y;), OWeHHM, MOJIb3yACbB KavecTBe o6nactH D kBajpatom K, HMerouluM 
apy MpOTHBONOJOX*KUbIX BepluHH B TOUKAX (x,, Yj) HM (x, +A, yj) (M3 HawMx 
TipeqmoJIoxeHHH O pa3OHeHHH BbITeKaeT, YTO 9TH KBalpaTbl AIA pa3HbIX TOWeK 
He OyfyT mepeceKaTbCA MO MHO?KECTBY MOJIOXKHTEbHOM Mepbl): 


| grad F (E, y) | dE dn 
F(x; +h, y;)— F(x, yj)| <2M \ ————————. , 
ia Mh Ahlen ee Bas yan)” 


M=supB;(P, Q) u M ue 3aBucuT oT pasOneHna. 
P 


IIpumensia uHepaBencrpo Tesmbyepa c noka3aTeIaMH p HU p’ HM Nepexoys 
K NOJIAPHbIM KOOpAMHaTaM, NOJIYYHM OKOHYATEJIbHO OeHKy 


[Te yj F (az, Uy) | {\ | grad F |pPdx dy} hele’, 
; 
| “nh 
F(x gj +h) — F(x yi)|<C f\ [grad F pdxdy} re, 
ra 
rye C He gaByicuT oT pasOvenns, TouKH x,, yj; H dyHkunH F (x, y). 


BosBoqa B p-l0 cTeneHb H CyYMMUpys m0 7, J, NOyaHM TpeOyeMoe Hepa- 
BeHCTBO 


|F (x, +h, y)—F (x; y) |? LF (xj yj +A) —F (xj, 9)? C.F 
Ds pP—2 = ye pP—2 < | I pA) 
tei bel : 
Sameuanune 1. IIpu Oonee akkypaTHbIX BbIKJaqKaX MOKHO MOJIYYHTD, 
WreyGs= le 
Sameuaune 2. {na mo6oro nm oKagaTesbCTBO OCTaeTCA B CHuIe, eCJIM 
B3ATb P > fl MW 3aMeHHTb KBaypatT K mapol mupamMuy c OOUIMM OCHOBaHHeM. 
Sameuanue 3. Hacrosmaa Teopema ycumuBaer pesyubtar Konpationa 
(°) © paBHomepHom ycuioBHHu Tembyepa uopatka 1—n/p y dyskunit Kaac- 
(1) 
CaoW oes 
To, uro yciopus Tembyepa storo nopsaka He JocTaTouHO Avia npuHalwiex- 


4 
HocTu knaccy WY, noxaspiBaer mpumep cbyHkumn $F (x, y) = VY (x?+ y?) 
B kpyre x?+y?<1, umetwumjel noKxa3satemb Tenpyepa, paBupiit 4/,, Ho He 
npunaiexamel knaccy Wi. B mpeqiaraeMOH 3aMeTKe JOKa3aHO, 4TO OOpa- 
THMOCTb HMeeTca, eCJIM HepaBeHcTBa [Tebepa MOxHO mpocyMMupoBaTb 10 
TOUKAaM, JI€XKAMM B BeplMHaX HelepeKpbIBalOWIMXCA KBafpaTos. 


MockosckHit rocyWapcTBeHHbI yHuBepcuTer Tloctynuso 
uM. M. B. Jlomonocosa 7 IV 1958 
WMTHPOBAHHAA JIUTEPATYPA 
1®.Pucc,B.CexkehbanpBpu-HaQgpb, Jlexuun uo (by HKUHOHabHoMy ananusy, MJ, 
1954.7 JI. Bo Ka@hToOpoOBnu4, DS. BY Twas. an tin ok ep, PyAKUMOHAab HI 


aHaIH3 B MOyYNOpAOVeHHbIX MpoctpaucTBax, M.—J]., 1950. °C. JI.Co6o0neB, Hexoro- 
pble IpHMeneHHa Py HKUMOHAIbHOPO akasN3a B MaTeMaTuuecKolt (busnke, JI., 1950. 
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JLo kira jr AkayemMmunu nayr CCCP 
1958. Tom 120, Ni 5 


MATEMATHKA 


A. ®. JIEEOHTbEB 


O MNOJIHOTE CHCTEMBI {2%} HA KPHBbIX 
B KOMMJIEKCHOH MJIOCKOCTH 


(ITpedcmaenerxo axademuxom H. H. Bexya 10 IV 1958) 


Ilyctb L — HeorpaHwuenHad KpHBast C KOHEYHBIM YHCJIOM BeTBeli, yJass0- 
IMxcaA B OecKOHeyHOCTb (L MoxKeT COCTOAT 43 HECKOJIbKHX (KOHeUHOrO UNC) 
CBA3HbBIX KYCKOB), He MMelOlwlad MeTeJIb HU pa3OuBalolljad MIOCKOCTb Ha KOHeU- 
HO€ YHCJIO OHOCBASHbIX OeCKOHeYHbIX OOsacTeli Gy, Go, ..., Gm. Tlyets L 
CNpAMJseMa B JOOOM KOHeYHOM YacTH MWOCKOCTH ¥, ecm o(Z)— Aauna AyrHn 
CBASHOrO KYCKa, OTCUMTbIBAeCMaH OT KaKOH-HHOYb TOUKH KyCKa JO ero TOUKH 
C alluivkaToH Zz (ByawM OT Havasla cunTaem o(Z) OHO3HayHOH (cbyHKIMel OT 
|z|), To do(z)< Md|z|, rae M—nocrosunaa. Jlonycrum, uro na L 3anana 


HeNpepbIBHAA BeleCTBeHHad MyHKWMA p(z) Takada, yro upH Oompmux |z! 


|2 


| 
p (2) > pollzl) = pola) + \ Sat, 


a 


rye w(t) >0 u w(t) ft + oo. IIpeanomoxum, HakoHell, 4TO Kaxklad OOsacTb 
G; (¢=1, 2,...,m) cofepxur BuyTpH ce6a yrom A; pactBopa m/«,, 
1/, <a;<C co (C BeplUHHO He OOA3aTeTbHO B Hauasie). 

M. MA. ToxpOamsan (1, 2) nokasga, uTO ecJIM B ITHX YCJIOBHAX 


ioe) 
Po (r) dr ai q 
A = +00, wl= (H, bs, ..., Lm) 
\ pite ? ie ) ) ? ? 
to na L B xaacce Lo[p(z)] byHkunt f(z), onpemesieHHbIX H H8MepHMBIX Ha L 
M TaKHX, 4TO 


Dra 278 eee r 


L 


CHCTeMAa IOJIMHOMOB ABJIACTCA MOJIHOH B TOM CMbICJI€, UTO 


inf je | f (2) — Q(z) Pde =0, (2) 
{Q} je 


rye Q(z) — BCEBOSMOXKHbIe MHOPOWIeHE!. 

B wacrosllel 3aMeTKe peub HeT O BbIBOJe YCJIOBHH, MPH KOTOPbIX HMeeT 
mecto (2) qaa yukuni f(z) us L.[p(z)], ecm B (2) hynkuun Q(z) —He 
NIPOH3BOJIbHBIe MHOPOWICHLI, a MPOM3BOJIbHbIe KOHeYHbIC JIMHeHHbIe KOMOMHAalLMA 
(PYHKIMH CHCTeMbI {zk}, rye Ay, Ao, ... — 3aflaHHble I eJIble HeOTPHWaTeJIbHbIe 

J : 
unica. Kopoue, petb Her O MomHOTe B YKa8aHHOM CMbICJIe CHCTEMbI {Zz hy 

M. M. Jb>xp6aman u VW. O. Xauarpsn (°) paccmorpeviM 9TOT Bonpoc B 
cmyyae, Korga L—napa smyuen, argz= + %/2«% HW dn HeoOA3aTeJIbHO IeJIbIe. 
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Teopema. JTycmb {un} — nocaedoeamenbHocmb 6ecex YeAblX NOANOICU- 
MEAbHOIX 4UCEN, HE GOLLEOWUX 6 {hy}, U nYycmMo 


VG eae pe sb (3) 
IT pednoaoncum Oaanee, umo Kaocdott yeor A; (ti =1, 2,...,m) umeem 


pacmeop x/%;>2nc0, a odnHa us o6nacmeti G;, Hanpumep G1, codepscum 
Kpueonunetinolt yeor P (edaau om nauana yeraot P u Ay coenadatom) c eep- 
WUHOL 6 Hauane (HAYANO, Boobie, He NpuNadneumM obnAcCMU Gy), Nepece- 
Karowuticn Cc Kaxcdot oKpyocHocmoio \z| =r, G<r<owo, no Oyee OnuHot 
> ror (@ amom CmblcAe pacmeop yeaa P 6bonowe 2nc). Ecau npu neKkomo- 
pom & >O0 

a 

\ Po (r) dr 


pit Orteo” 


Tw Tw 
t= 
ety a 


OO, @, = Max (81, Bo, Aeron OF) Bm): = Quo, (4) 


mo Ha L cucmema {2""} noana @ cmvicae (2) (Q(z) —KomOunayuu cmeneneti 
us {z"*} (@ kaacce L» [p (z)]). 

J[oKa3aTeJIbCTBO TeEOPeMbI OCHOBaHO Ha OJHOBPeMeHHOM TIPpHMeHeHHH MeTOa 
-HHTerpaJIbHoro mpeoOpa3s0BaHua Kou, ucnoub30BanHoro J>KpOallIAHOM B (?), 
M MeTOjla HcnOb30BaHHA  udppepeHIHaJIbHbIX YypaBHeHHH OecKOHeyHOrO 
nopanKa. 

Uro6bl JoKa3aTb TeopemMy, Hao AOKa3aTb, YTO M3 YCJIOBHU 


Ver @F@zdo=0, f@ELsIP@l (k=1, 2...) (5) 
IG, 


caenyeT f(z) =O nouru Berozy Ha L. 
Mrak, mycTb HMeeT MecTo (5). Kak ¥ B (*), paccmoTpuM (byHKILHI0 


j —p (2) (5) 
F (w= (" PZ) (2\do 


ri z2—w 5 (6) 
i 


B kako oOacrH Gj; Ona mpecTaBiaeT COOoH HeKOTOpylo aHasMTHYeCKyI0 
(pyHxumio F;(w). Tak Kak 


4 4 z gn—l ght 


BY @ Ca Aaa wm” w"(z—w) ’ 


10,0 BIRCH ya()) 7B 1G; 


a 1) ty (en RIO FZ) eds 
Fi@= > a ( eee Te ede _ 9, (0) ral). (2) 


wy? 2m z—w 
Upon 


Ilycrb w =e’, B naockocru ¢t dyHKuua F;(e‘) peryssapHa, B vacTHocTu 
B oOslacrH D; (ona NpeoOpasyetca us yraa A;), KoTOopaa np OosmuMx Re (t) 
aCHMNTOTHYeCKH MpHOMMxKaeTCH K TOPH3OHTAIbHOH MovIOce WHPHHbI z/x%; >> Qro. 
Cuenyer OrmMeTHTb, uTo Fy (e’) peryspHa B o6actu Q (ona mpeo6pasyerca 
u3 yraa P), KoTOpad cojlepxXUT Ie/lyIO KPHBOMHHelHyIO Momocy wHpHHBl 
(B BePpTHKaJIbHOM HalipaBsieHHu) > 2Qnc. Tlomox%xuM 


fos) 


I (\— azar) = Dew MW = You 
0 0 


(= 


B cusy (3) oneparop M(y) o6naqaer cpolicrpamn (3): 

1) Onepatop M (y) onpeqeneH B KaxkJOH TouKe fo, ABUIAIOMLeLicA I[eHTPpOM 
BePTHKaJIbHOrO OTPe3Ka JWIMHbI > 2ac, Ha KOTOPOM (pyHKuMA y(t) perysapHa 
npuvem, eciH y(t) peryJiapHa B mpsmMoyrombHuKe R: |Re(¢ —- to) |<e, 
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| Im (¢ — to)| <xe¢ +4, To umeerca ne 3aBHcatlad or y(t) nocrosnuaa WN (ce) 
Taka, 4YTO B TOUKe fy 


PACA) N ES Ne Tease (8) 


2) M (en as) = 0, B cuy uero M [¢, (e‘)] = 0. 
3) Ecnu y(t) peryaapna B mpsmoyrompyuke R u M (y) = 0, To B oxpe- 
CTHOCTH TOUKH fy PyHkuwaA y(t) mpekcrapanerca aGcomorHO cxosauLuMcst 


pi10M 
y(t) = eet a. 


MPH JONOJHHTeJIbHOM TIpenoo*wKeHHH, To y(t) peryApHa B OOmacTH Tuna 
Dj, orciogqa cuelyer peryspnocrs y(t) B HeKOTOpoOli MOJLYMJIOCKOCTH 
Re (t) >, a B mpegnomoxKeHuu, uTo y(t) perysapHa B O6sacTH ‘THHA Q,— 
peryJIApHOCTb BO BCeH MWIOCKOCTH. 


Ilycrs E;—nonynonoca Re(t) > «, | Im (¢ —t,)| <%/2(«, +e) (Benu- 
WHHBI @, H &  CofeprKatcd B (4)), comepamaaca B D;. Tax kax D,; npu 
Oombuiux Re (ft) npHOwmxaetea kK nomoce mwupunb =/%;, TO paccrosHue or 


rpanuupnt E; jo rpanuup D; (» mpefese mpH Re(t)—-+ co pasnoe 


Tw TT 
oA SiS, ee) > 77>) MO*KHO CUHTATb BCe BpeMA. >ac+te, ¢>0. Men 
-_ j <7 — 


B Buy (7), B E; nowyuuM 
@; (2) = MLF; (e*)] = M [rn (€*)]; 
oTkyfla, B cusy (8), BE; 
| ®; (0) |<N (2) max|rn(e)|, ED; — Re(t)—2<Re()<Re(t) +e. 
Ilepexoma oT ¢ cHoBa K W UH NONOKUB O;(t) =; (w), NonyuuM, TO 


wT 
B HeKOTOpOM yruie P; pacTBopa 
@1 + £9 


1b) (@)[<N (e)max|rn(m)|, ne Ap 


C sroro mecta, onuipasica Ha (4), Mbl MOXKEM JOCJIOBHO MOBTOPHTb paccy*K JeHusA 
etp. 362-363 craTpH (7) uw yOequTECA B Tom, 4TO ;(w)==0. Urax, 
M [F; (e!)] =0. Orcioga bynxuna Fj (e’) peryaapHa B HeKoTOpol movyn0- 
cxoctu Re(t) >a uM mMpescraBiserca TaM paOM NO (pyHKIMAM ete, 
a cbyHkuua F;(w) peryispHa upa |w|> const mw mnpescraBserca pxAOM 
Jlopana m0 cTelleHaAM wnt) Tax Kak F;(w) orpanmuena (9T0 BUZHO U3 
(6)) B yrae pacTBopa > 2nc (3a 9TOT YrO MO2KHO B3ATb JNOOOH BHYTpeHHHH 
kK A; yrom co cropoHamH, MapaviwietbHbIMH cropoHam Aj), To, B cHaAy (3), 
pan Jlopana nua F;(w) He COMepKUT MOJIORKUTeMbHBIX CTeleHeH H, 3HaUHT, 
cbpyHkuua F;(w) peryiappa B oo. Uro xKacaetca yHKUHH FA(@) To 
oHa, nocKoubKy F,(e’) peryiapHa B Q H, cueqoBaTeJbHO, — lesan (pyHKIHA, 
peryapHa Bclowy mpH | w]| > 0. Y6equmca B TOM, 4TO Fy(wW) = F2(w) =... 
steel agi(W). 

Tlycrb ».(z)— yron, oOpa3yembit KacaTelbHow K L B TOKE Z C MOWO- 
YKUTCJIbHbIM HalpaBseHveM JeHcTBHTeIbHOH oc. MmMeem 


4 ene (2)F (z) et (2) ty 
Qri \ z—w : 


| w | 


= Slulsa@lw], a=e*. 


F (w) = 


Ecau I’ —uactb L, K OfHOH cTOopoHe KOTOpOH MpHMbIKaeT o6slacTb Gp, 
a K [pyro cropoHe — o6ulacTb Gs, TO MO H3BecTHOMy CBOHCTBY HHTerpasia THNMa 
Kou mourn sewy xa T° 


e-P f (Z)e"" = + (Fr(2) — Fs(2)), 
orTkKy Ja ae: 
F@) = (Fu (2) — Fe (2)) 7 ete. (9) 
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Ecan Opt F,(w) — Fs (w) 320 4, caleqoBaTesbHo, MpH OOJIbIIMXx w | 
nst 
Fr (w) — Fa(w) =, 


To (pyukuua f(z), uMeloujad BUA (9), He yOBMeTBOpsAsA Obl YyCJIOBHIO (1). | 
Snauut, F,(w) =...= Fm(w) u, B cumy (4), f(z) =0 mourn sewogy ua L, | 
uTO HM TpeOOBa/lOcb MOKasaTb. 

B (2) 43 nouHoTbI B cMbice (2) BbiBeeHa B KavecTBe CJleqcTBHA (MpH | 
NONOMHUTeEABHOM MpewiooxKenuu, uro L cocTOHT 43 OAHOTO CBsASHOrO KYCKa) | 
nowHoTa MHOrowrleHoB Ha L B CMbICuJe 


inf max e—? | f (z) — Q (z)|=0 (10) | 
{q} 2 


B kslacce C [p (z)] HempepbiBHEIxX Ha L tbyukuui [ (Z) co cBolicrBom e—? ©) f(z) 0 | 
mpu z—>oo, z€L. CosepuieHHO Tak Ke MOXHO BbIBCCTH B YCJIOBHAX Halle | 
TeopeMbl mowHoTy {1, zk} wa L B xKaacce C [p (z)] B cmbicae (10), rye Q(z) — | 
BCEBO3MOXKHbIe JMHeMHbIe KOMOMHALMH (:byHKuuH u3 {1, zy, 

B 9ToM cMbICIe nouHOTy cHcTempl {1, gh} B culyyaax, Kora L ecTb 1H60 
BCH OCb (— oo, co), M60 Momyocb (0, + 0c) (B mocmeqHem cayyae Ap, He 
OOA8ATeIbHO Weble) paccmatpHBan C. ManyempOpolir (°). M. M. Jixp6autan | 
(4) Tor xe Bompoc paccMoTpel B cayyae, Korga p(z)=|z|? u L rononoru- 
UeCKH SKBUBaJIeHTHa OCH (— cx, oO) H pacnouloKeHa MexK]Yy JBYMA yruliaMu 
ONpeeJICHHbIX PpaCTBOPOB C BeplIHHaMH B TOUKaX 0 4 «> 0. 

B 3aKksroueHve MpHBeeM IpHMep, YKa3bIBalOlWIMH Ha CYI[eCCTBEHHOCTb B 
TeopeMe TpeOoBaHHA, uTOObI OGIacTb Gj; COfepxalla yroul pacTBopa MMeHHO 
> 2x0, a OOacTbh Gy; — KPHBOJIMHeHHbIH yrOul pacTBopa > 2nc c BepuIHHOr 
HMe€HHO B Hayasie KoopyuHaT. Ilyctb pp = RO +p—1 (R=1, 2,...), roe p—| 


1 eee es 
memoe > 2. Torga os = Uo oh, MeeT BH mp -+- fj, j=O0, 1, 2.55 O— ae 
2m 
Herpyauo yOequTbes, TO eCIM Ha Jyyax argz= ao (s=0, -1,..., p—I) 
B3ATb 10 TOUKe &; Ha PaBHOM pacCTOAHHH OT HavaJla, TO dyHKUMIO zP— 
H€JIb3A OJHOBPeMeHEO BO BCeX TOUKaX a; (s=O0, 1,..-., —1) mpHOnusuTD 


C 060M TOUHOCTHIO JIMHeEHHbIMH KOMOMHAaLMAMH (PyHKUAt 2 © yKagaHHBIMH Apel 
Orctojla culelkyeT, uTO: 
1) Teopema He BepHa, ecJIH B KayecTBe L B3ATb CHCTeMy (CBAS@HHBIX | 


KaKMM-JIH60 OOpas0M Mexkyy co6oH) JyueH arg z= =s, les 73,7, SOOHem 
STC TOBOPHT O CyMecTBeHHOCTH TpeOoBaHHA, uTOObI yrom Aj; ume pacTBop| 
> 2xco, u€o B Halem curygae A; HMeeT pacTBop a= 2Q«o. | 

2) Teopema He BepHa, ecu L coctouT “3 wyya argz=O0 uw Ayr OKpyx-| 
HOcTH |z| =,, 0-<arge< = (p — 1). ODto roBOopHT O CYHeCTBeHHOCTH Tpe- | 


OoBaHHA, uTOObI G, cofeprxKaa yrou P pacrBopa > 2xc, HOO B Hallem cay-) 
yae yrou P uMeeT pacTBop 2zxo. 


Mockoscknit SHepreTuyeckuit Tloctynut0 
HHCTHTYT 7 IV 1958 
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Loxaagn Akaygemun nwayrx CCCP 
1958. Tom 121, Ni 5 


MATEMATHKA 


B. 9. JIAHWE 


KOJIbBILA JIMHEMHbIX HEOFPAHMYEHHbIX OMEPATOPOB 
C PASJIOOWKKEHHEM EXMHMUbI HW UX MPEXCTABJIEHHA 


(IIpedcmaeaeno akademuxom C. JI. Co6oaeeoim 31 IIT 1958) 


B wacrosijeli paOore WoKasbiBaeTcx, 4TO coBoKymHocTh YW (P) Beex sHHeli- 
-HBIX OflepaTOpoB rvJIbOeproBa mpocrpanctBa S, nepecTaHOBOUHbIX B oOMmpes(esieH- 
HOM CMbICJIe C pa3JIOxKeHHeM eflMHHUb! P, OOpasyer KOJbILO OTHOCHTeJIbHO 
€CTECTBEHHBIM OOPa3OM OMpeseJIAeMbIX CJIOXeHHA MW YMHOXKEHHA OMepaTopos. 
Kompyo U(P) 3aMKHyTO OTHOCHTeJIbHO «paBHOMepHOro»y, a TaK2Ke «CHJIbHOFOy 
mpeyeJbHOrO Nepexoya (cM. HMxKe). Ecuim pa30x%xeHHue eqHHHIb! P umMeer KO- 
HeuYHYIO KpaTHOCTb, TO KaxkJbii onepatrop ACW(P) usomopden onepatopy 


YMHOXKeHHA Ha (PYHKIMOHAJIbHYIO MaTPHILy B HEKOTOpOM mpocrpaHcTBe L5 BeK- 
TOPHbIX (PYHKILHH, HHTerpHpyeMbIX B KBalpaTe OTHOCHTeJIbHO MaTpHyHOH yHK- 
IMM pacipeyeseHHA so. OHOBpeMeHHO O6O0OulaeTCA MOHATHE «CIMeKTp aJIbHOCTH 
HeorpaHHueHHoro orepatopa (1 *), a Tak2Ke CTPOHTCA KaHOHMYeCKaN (popMa cneKT- 
pasibHOrO onepaTopa, aHaJIOrHuHadt KaHOHHYeCKOH (hopMe caMocomps2KeHHOrO 
onmeparopa. 

Pa3N0KeHHEM CAHHUIUDI rusbOeproBa mpocTpaHcTBa §) OyeM 3fecb 
‘Ha3biBpaTb ceMelictsBo P = {P(A)} smuelHblx orpaHwueHHbIx onmepaTopos P (A), 
A€B (B—Oopesesckoe TeJIO NOAMHOXKECTB KOMIMVJICKCHOH TOcKocTH Z), YOB- 
'jeTBopsiomee ycuopuam: (1) P(A, A,) = P(A,) P(A,); (ID) P(A, U As) = 
= P(A,)+ P(A,), ecru Ay MA, = A (A —nyctoe muoxectso); (III) P(A) = 
= 0, P(Z) =] (/ — equnnunpilit onepatop); (IV) || P (A) || < K < 00; (V) P(A)— 
-cueTHO-aluTuBHad (byHKiua or A B CMbICJIe CHJIbHOM CXOJMMOCTH ONepaTopoB. 
Ouesunuo, P(A), A€B,—npoekunonHpli (HJeMMOTeHTHBIH) onepatop. Tak 
Kak ycopue [P(A)]° = P(A) He npednouaraetcs BbITOJIHeHHbIM, TO IpOeKILHH, 
pooOule ropopa, He OyAyT MpAMOyrovIbHbIMH. OguaKo, B cHuly (IV), «yrom 
‘MIpPOeCKILMM> He MO?KeT CTaHOBHTbCA CKOJIb YrOXHO MaJibiM *. 

Kuaacc C = {A} orpanwueHHbix mHoxectBs A€B Oyzem Ha3biBaTb P- On y- 
CTHUMbIM, ecu: (VI) C cofepxuT O6befHHeHHe JIOObIX CBOHX 9JICMeHTOB; 
(VI) C coxzepxur sm060e OopeeBcKoe MOJMHO?KeCTBO guo6oro CBOerO 3JIeEMeHTA; 
(VIII) C  cogepxkut HeKOTOpy10 BOspacTalolllylO MOCJIeAOBaTeJIbHOCTb Ae 


oo 
Beet 2 fs, “Tak yioOs> uTo p( U A.) = J]. JJoka3biBaetcax, 4TO MepeceyeHve 
; / 
ned 
yuo6oro KoHeuHOrO uHCJIa P-onycTHMbIX KslaccoB ABAeTCH Take P-omnycru- 
MbIM KJIaCCcOM, 

BamKuyTpiit oneparop A u3 2 BS) c maorHol OOnacTbIo onpeyzestenuaA D(A) 
OyileM Ha3bIBaTh NE PeCTAHOBOYHBIM Cc P= {P(A)} (rounee, C-mepecta- 
HOBOUHBIM), eCJIM cylecTByeT Tako P-omycTHMbIM KJlacc Ge sore a (LX) 
P(A)® cCD(A) ana mo6oro AEC; (X) P(A)D(A)C OA) A JtKO60ro 
WA 6B; (XI) P(A) Ax = AP(A)x gaa mo6oro ¥€D(A) wu AEGB**. Tlyctp 

* Bowee o6ulee ompesesenue pasiOx%KeHHA CAMHHIEI B 6aHaxoBOM IpocTpancTBe lipHnay- 


nexur Jlandopzy (7). 3 
** TTemecooOpa3HocTh BBe]eHHA NMOHATHH P-yonyceTumMoro kKslacca H C-mepecTanoBoynoro 


onepaTopa NOycKasaHa pacCMOTPeHHsIMH, COMeprKALMMHCA B pa6ore (°). 
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A—oneparop, C-nepecranopounpi c P(A). TlonoxkuM AA) APTAA CC: 
Onepatopuy1o dbyHKkumio A(A) OyemM Ha3bIBaTb C-6a34COM onepatopa A. 
Jliemma. 1) A(A), AEC, seanemcA AUHEUHOLM O2PAHUYeHHdIM oOnepamo- 
pom, 3a0aHHolm Ha ecem §. 
2) C-6a3uc A(A) yooenemeopsem ycaoeuto 


(a) P (Ay) A (Ag) = A (Az) P (Ay) = A(A1 M Ae), Ar, Ad EC, 


3) Ecau Oaa xaocdoeo AEC A(A)— auneiinoiii oepanuuiennol onepa- 
mop, saOaHHolll Ha ecem ), U BbINOANEHO YcAoeue (x), mo cYywmecmeyem ma- 
Koll onepamop A, C-nepecmanogouniit c P, umo AP(A)= A(A), AEC. 

4) Ecau Cy u C,— dea P-donycmumolx Kaacca u onepamopHan yHKyus 
A(A), sadannaa Ha C, UC, aeanemcsa C,-6asucom onepamopa A, u C,-6a- 
3ucom onepamopa As, mo A; = Az. B wacmnocmu, D(A;) = D (Ad). 

5) Jlaa ecaxoeo onepamopa A, nepecmanogounoeo c P, cywyecmeyem P-Oo- 
nycmumolli Kaacc Ca, codepacaujuti so6ott P-donycmumoiti Kaacc C, ydoe- 
neméeopstoluutl YCACBUAM ONpedenenuA nepecmanoeouHocmu (ycaoeue (IX)). 

CoBOKyMHOCTb BCex omepaToposp A, nepecTaHoBoUHbIx c P, OyjeM O603Ha- 
yaTb uepe3 (P). Hycrp A, BEU(P). Torga onepatropubie cdywKunu A(A)+ 
+ B(A), a Take A(A)B(A), AE€Cya Cz, yAoBNeTBopsioT ycsOBHIO («). 
€neQOBaTeJIbHO, B CHJIY JIEMMbI, OHH OJHO3HAYHO OMpejleAIOT OMepaTOpbl, mMe- 
pecraHopounbie c P, JIA KOTOPbIX OHH %Ke CJyRAT COOTBETCTBYIONIMMH Oa3H- 
caMH. STH OnepaTOpbl MpHHUMaloTCA NO onmpesesenuio 3a cymMy A+ B u npo- 
uspefenHe AB. Jlerko Bugetb, uto W(P) o6pasyer Kobo (HeKOMMYTATHBHOe) 
OTHOCHTeJIbHO CJIO*KeHHA H YMHOXKEHHA ONepaTOPOB, HJIH, TOUHEe, HEKOMMYTATHB- 
Hylo amreOpy OeckoHeyHOoro paHra Hal MOJIeEM KOMIVJIeKCHbIX unCce. OTmeTuM, 
uro ecuuw A,A,E€U(P), AA; =A,A=/], To A; =A B cmbICNe OObUHOrO 
olipeflesieHua OOpaTHoro onepatopa. B uactHocTu, D(A;) = R(A) nu R(A;) = 
= D(A) (D( + )—oOsacTb onpeyesenua; R( )—-OoOnacTb 3HaueHuit). 

ByjlemM ropopuTb, 4TO NocweqoBaTebHOCcTh {Ap}, n=1, 2,..., omepaTo- 
pop u3 Y%(P) cxoqurca paBHoMepHo (cHJIbHO) K onepatopy AEYW(P), ecau 
cylectByeT TakoH P-yonycrumpit Kacc C, yo CCCaMCa,QCa,n... u 
qua seskoro A€C nocuexopatebHOCTh (OrpaHH4ueHHbIx) onepatopos {A, (A)}= 
= {A,P (A)} cxoqurca paBHoMepHo (cHJIbHO) kK onepatopy A(A) = AP(A). 
Jlokasbipaercad paBHOMepHad, a Tak2%Ke CHJIbHad MoWHOTa KOMbUa W(P). Oue- 
BHIHO, CHJIbHaH CXOJMMOCTb cJla6ee paBHOMepHoH. Oguaxo, ecu A,—>A 


loo) 
CHJIbHO B cMbICIe W(P), x€  D(An) uM nocHeqOBaTeNbHOCTh BeKTOpOB {A,x} 
n=] 


CXOJHTCA TO HOpMe, TO x €D(A) u A,x— Ax. 


BosMOxKHO CTpOuTb aHaIMTHYecKhe (pyHKunH F(A) or oneparopoB Kombua | 


U(P). [ua sroro Joctarouso y6equTEcx, 4YTO omepaTopHas (bynKuua F (A (A)) 
YROBMETBOPAeT YCJOBHIO («) HM onpefemuTb F(A) Kak onepaTop, HMelolmluit 


cBouM Oa3Hcom F (A(A)): F(A) P(A) = F (A(A)). Tlonygennoe taxum o6pa- 


30M cooTBetcTBHe F (A) <> F (é) (F (€) — byuKuusa, anamuTnueckad B HeKOTO- 
poH OKpecTHocTH cnekTpa A) HocHT XapakTep alreOpanueckoro u, rpy6o roBops, 
TONOJIOrHYeCKOrTO H30MOp(PHu3Ma. 

PasloxKeHne equHuupr P = {P(A)} Oyyem HasbiBaTb KOHE YHOKpPaTHBIM, 
ecJIM_ CylecTByeT mogmpocrpancrso & C §) Koneunoli pasmepHocTH Takoe, uTO 
JMHeWHaH O6o04Ka BeKTOpoB Buna P(A)x, x€6, AEB, naorna BS. 


Ecau P HMeeT KOHeUHYIO KpaTHOCTb H WIA HekoToporo onepatopa A € YW (P) | 


cyuectByeT onepatop A+, uMmeroulHli MOTHy!O OG6slacTb OmpeteseHua, TO TaK>xKe | 


A*€U(P). Kpome toro, B cilyyae pa3soxKeHHA eHHMIbI KOHeUHOL KpaTHOCTH | 


BO3MO2KHO TlocTpoeHHe cooTBercrBus F (A) <> F (é) 6e3 mpeqmouio%KeHua oO TOM, 
uro F (¢) anasimTuuna Ha cnextpe A. B 3ToM cayyae JoctaTouHo, uTo6n F (6) 
Oblla Wndpepenuupyemoit ompesemenHoe, KOHeYHOe uHCWIO pas. (B_ HekoToppix 
culyyaax ocTaTouHo, uToOpi F (é) 6blia P-usmMepHMolt wu mourn BCIOAY KOHeU- 
HOH.) Haxonen, A*€W(P), ecm AE U(P). 
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Ilyets. o (A) = [o;;(A)],- i, j=1,...,7,A€ 8, — marpwinad (PyHKILHA pac- 
NIpeMeJieHHA, T. €. MaTpHita o (A) spmMuToBa, HEOTPHILaTeJIbHa H ABJIACTCA CUeTHO- 

| aMTHBHOK byHKuHeH or A. OGosHayum uepes 5 rusbOeproBo mpocrpaHcTBO 
BCeX (KJIaCCOB, IKBHBAJICHTHBIX Me2xK Ly cOOOH) BeKTOpHBIX (yHKuHh f (A) = 
= [f1(),...,7-(4)], \€Z, uterpupyempix B KBakpate OTHOCHTebHO o. CKa- 


JIApHoe NpousBexenve B LZ samaercs copmysoli * 


CEs PY =) 0) 2 FO) =| FO) BO) FO) 20 (a). 


Ls Li 


IIpH 3TOM MbI nOJIb3yemca mpefcTrapsenuem o (A) = J2Q) So (dh), re dy (A)— 


A 

uMCIOBan (pyHKIHA pacpefeseHua, HampHMep cea o(A). TlpousBoguaa Hu- 
koquma — Pajona (A) = o (dd) /o (ddA) — HeorpulatebHaA MaTpHia mourn 
Avia BCexX h (OTHOCHTesbHO 5). Byyem roBoputTb, 4TO (PyHKUMOHaJIbHaA MaTpHila 
PA)=([0;,@Q)], i,j=1,...,7, mpunannexur kaaccy &,, ecm 93JIeMeHTH 

ij (A) — 9-H3MepHMbIe, MOUTH BCIOLY KOHeYHbIe (PyHKIMH KOMMJIeKcHOrO Mepe- 
MeHHoro A€Z. IIpu ['(A)€ ¥, vepes3 D(L) o6o3Hayaem MHO2KeCTBO BCex Tex 
f(A) € 5, qua Kotoppix taxxe f (A) P(A) € £5- pu f € D(T) nonoxun (Pf) (A) = 
=[(A)P(A). Oneparop [ 6yzem Ha3zbipath OMeEPATOPOM yYMHOXeHHA 
Ha PYHKWHOHAAbHHY! MatTpuuy I(A). Oneparop [I moxer G6pirb He- 
| OFpaHH4eHHbIM Jlarxke Tora, Kora Bce deMeHTHI [,; (A) Matpuubt TP (A) orpa- 
) HuyeHbI. Tmeet mecro qdopmysa |jP||=vrai max |I(A)], rye [P(Q)] = 
= sup (al (A) D(A) aE (A)'2 (aD (A) a) 2. Dna mo6o% marpuupr I (A) € &, muoro - 

a 


2 


| oOpa3sHe D(T) naorHo B 5, a onepatop [ aBaaeTcH 3aMKHYTbIM OlepaTOpoM. 
* 
ConpsKeHHbIM oneparop [ sBsseTca OlepaTOpOM yMHO?KeHHA Ha JOOy!IO MaT- 


| pHuy ibs (A) € £,, YOBNeTBOpAOULyIo cooTHoUeHHIO I’ (A) B(A) = (A) Te (A) 
| MOUTH BCIOLy. 

Tlonomxum II (A;A) = ya(A) E, roe E —equnnunaa matputta; ya (A) xapak- 
| TepucTuyeckan (PyHKWMA OopesieBcKkoro MHoxectTBa A C Z. Ilycrp II (A) — one- 
| paTop yMHOxKeHHA Ha PyYHKUHOHaNbHyIo Matpuuy I (A; A). CemelictsBo IT = {II (A)}, 
| A€B, saBaneTca pa3JIO%KeHHeM CJ MHHIUbI HOpMaJIbHOrO onepaTopa A yMHO>KeHHA 
Ha (byHKIMOHaJIbHYIO MaTpHuy AL. 

Teopema 1. Jaa ecakoeo pasnomwenus edunuyol P KONeXHOl KpamHocmu 
6 eunobepmoeom npocmpancmee §) cywuecmeyem makoe npocmpaxcmeo Le 
UW MaAKOe AUNELIHOe 63ALLMHO-OOHO3HQAYHOE U B3QUMHO-NeNpepolenoe omob paste- 

nue M npocmpancmea § na £3, umo MP(A)M*=II(A) Oan ecex AEB. 

Teopema 2. J[za moeo umobot onepamop TV us L6 L5 npurxadaenan 

Konoyuy UWI), Hxeo6xodumo u docmamouno, umobo V 6e1a onepamopom YmHoO- 
9ceHUA Ha NeKOMOpYIO MYNKYUCHAaAoAYyIO mampuyy TV (A) Kaacca &>. 

PaccMorpHM, HaKOHell, Tak Ha3bIBaeMble CNeKTPaJIbHble onepaToppl. B  Ha- 
crosmelH pa6ore onepatop A us $ BS) HasbiBaeTCH CHEKTpaJbHbIM OMe- 
paTopoMc pa3saoxeHHeM efunun P, ecau: a) AE U(P); 6) cnextp 
| onepatopa, HHAyiMpoBanHoro A Ha nognpocrpancrpe P(A), cofepxkuTcA B 
| 3aMbIKaHHH mHoxkectBa A ysa Beex A€Cy. Sto onpesesenue aBssteTcA 0600- 
| IJ€HHeM COOTBETCTBYIOMErO OlpeeeHHA, MpHHasTerKaulero Bony (7). 
| 


CnpaBeyiMB culeqyioului anasior Teopempi JTaxcopya: 
Teopema 3. J[aa mozo umo6u onepamop AE YU (P) Gola cnekmparonolm 
‘onepamopom c¢ pasnoscenuem ecOunuyor P, HeoOxodUmO u Jocmamo4HoO, umobot 


* Jaa mpousBombHoli mpamoyrombuon Mmatpuypr T = [T;;], ee Nae ay SAS a Seen 8 
-yepes [ o6o3nayaetcn 9pMHToBO conpsxxeHHad MaTpHua. Hampumep, ecuin aa (eee 
1B =[6,---,8,], To 7B = m6i+.--+%,6,. 
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KopHeeaa uacmb A, m. e. onepamop N = A— [xP (dh) *, Ha @6cAKOM Nod- 
Zz 

Apocmpancmee P(A)%, AECy, undyYyUpoeana COOOUWeHHolli HYAbCMeNneHHoLt 

(e cmoicne H. M. Teaoqpanda) onepamop. 

KpaTuocTbl cnekTpa cnekTpadbuoro oneparopa A cpas- 

JOKeHHeEM e€uUHULbI P GyemM HasbiBaTb KpaTHoctb P. KopHepaax yacTb 
N cnektpasbHoro oneparopa A c KOHeYHOKpaTHbIM CIEKTPOM MO2«KeT ObITb Take 
HeorpaHHyeHHbIM omepaTopoM. OmHakO 9TO BCera HYJIbCTeNeHHOM oOmeparTop: 
N° =0, rae wesoe HeOTpPHMaTebHOe $ He MpeBOCXOAMT KpaTHOcTH cmekTpa A. 
JleficrsutTesbyHo, ecuim MV — suueliHpili romeomop(u3M, ONMCaHHbIH B Teopeme I, 
u A—cneKTpaJibHbIt OMepaTOp C KOHEYHOKPaTAbIM pa3JIOX%KeHHeM eMHHUb! P, 
to MAM .=T, rye IT — oneparop ymnoxKenna Ha (pyHKIMOHaJIbHy!O MaTpHLLy 
Bua AE + N (A); N (A) nouru Aaa Bcex  (OTHOCHTCJIbHO ¢) — HYJIbCTeneHHaA 
MaTpulla. 
-B reopeme 1 oneparop M spasaetca usomoptbu3MomM mpoctpancTB 2 u £5. 
3aMeTHM. UTO MOXKHO Tak H3MCHHTb MeTpHKy B mpocrpanctBe &3, 4TO cooT- 
BeTCTBYIOLIMH H30MOpctH3M, pH KOTOpoM oOnepaToppl P(A) nepexoAT B one- 
patoppt IL(A) u Boo6ue onepatoppt Kouba YW(P) B onepaToppl Kouba YW (IL), 
OyeT YHUTapHbIM OMepaTopoM. 

Kpome Toro 3aMeTHM, 4TO, HCNOJIb3yA H3BECTHbIC Pe3yJIbTaTbl TeOPHH Ca- 
MOCONPH2KEHHBIX OMepaTOPOB, HeTPyYAHO WOKa38aTb CYUECTBOBAaHHe TOJIHOH CH- 
CTeMbI OOOOWIEHHbIX COOCTBEHHBIX H MpPHCOeHHEHHBIX (yHKUMH ya BCAKOTO 
CMeKTpaJIbHOrO orepaTopa. 


JIbBoBcKHH NomMTexHHueCcKHi IloctynH10 
HHCTUTYT 18 II 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1N. Dunford, Pacif. J. Math., 4, Ne 3 (1954). * W.G. Bade, Pacif. 
4, Ne 3 (1954). M. A. Halimapx, Yen. mateo. wayk, 11, B. 6 (72) (1956). 4 
Map K, HopmMupopanupie kombua, 1956. 


* Wurerpas (9 (dh) cylecTByeT B CMbICJIe paBHOMepHOH cxOZMMOCTH B Y%(P). Pas- 
é Zi 
HocTh A — \ AP (di) Mouumaerca B cMbICAe OMpexenenuli apucbmetuueckux Jelicrauii BY (2) 
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Aoxnagn Akafemun nayrx CCCP 
1958. Tom 121, Ne 5 


MATEMATHKA 


M. B, TMEHTKOBCKHH 


MAJIBIE TIPOEKTHBHbIE MPEOBPA3OBAHHA HOMOFPAMMDbI 


(ITpedcmaeaeno axademukom A. A. Jopodnuysineim 12 IV 1958) 


IIpu nocrpoenuu HoMorpaMM H3 BHIPaBHeHHbIX TOUeK ypaBHeHHi c Tpema 
TIEPEMEHHBIMM OOBIUHO [Be H3 TpeX Wika GepyT OJMHAKOBO PacTAHYTHIMU BLO 
CTOPOHbI MpAMOYroOJIbHOH paMKu uepTexka. Ecnau TaKuM ycJIOBHeM 3aflaTbca 
3apaHee, TO TeXHHKa MOCTpOeHHA NepBCrO 9CKH3a HOMOrpaMMbl H MocuIesy10- 
Mero ero YYUWeHHA 3HadHTeIbHO yipoulaetca. JlanbHelitiee npeoOpasoBaHue 
HOMOrpaMMbl OyjleT COCTOATbh U3 COOCTBEHHO MpOeKTHBHOTO MmpeoOpasoBaHnua 
C Mapa/JIeJIbHbIMM HHBaAPHaHTHbIMH IIpAMbIMH, Ha KOTOPBIX JlexKAT BE CTOPOHbI 
PpaMKH uvepTrexka, H adduHHoro mpeoOpasoBanua. Ho 3ecb BOSHNKaer BOTIpoc: 
HeIb3A JIM YJIYYWIHTb HOMOrpaMMy CKaTHeM OMHOH H3 ee WIKas, COXpaHUB pa3- 
MepbI paMKH YepTexka. HyKe npHBoyATCA WOcTaTOUHbIe YCOBUA, pH BbINOU- 
HeEHHH KOTOPbIX HOMOrpaMMa JOJIKHAa ObITb MOCTpoeHa C ABYMA OAMHAKOBO pac- 
TAHYTbIMH BOb PaMKH YepTexKa WiKalaMH, TaK KaK CKaTHe OJON W3 Wika 
BelleT K YBEJIMYeCHHIO NOMpelIHOCTH BbIMHCICHHA MO HOMOrpaMMe. 

TlomecTuM KOHUbI OLHOK 3 WIKad HOMOrpaMME! B TOUKH (0; 0) u (0; 1), KoHUBI 
BTOPOH Wkasbl — B TOUKH (1; 0) u (1; 1). Byem cuntratb, uTO HOMOrpaMMa LenH- 
KOM JI@XKUT MEXKAY MpAMbIMH y = O wu y = |. PaccmorpuM mpoeKTHBHOe mpeoo- 
pa30BaHne, Mpu KoTOpom TouKa (1; 1) mepexogur B TouKy (1; l—a), rye a > 0, 
a OCTaJIbHble TPH TOUKH OCTaIOTCA HHBapHaHTHbIMH. OHO uMeeT BUI: 


- x ee ee) 
tao Dechy ae Oe Gee ere (1) 


Cuntaem Jlasiee « MaJibIM. Torjla, orpaHHunBascbh YJIeHaMH NepBoH cTeneHH 
OTHOCHTeJIbHO «, Aud (1) nNosyaum 


x =x(l+U—x)e], y,=y(1 — xa). 


IIpu mpeoOpasopanun (1) sMHeHHBIM asemeHT ds Cc TOM Ke CTeMeHbIO TOU- 
HOCTH epeliqeT B dsj: 


ds? = ds° + 2a{(1 —2x) dx” — x dy’ — ydx dy}. 
O o@kKaTHH JIM pacTA>KeHHH B OT/eIbHBIX YaCTAX KBaMpaTa B pesyJIbTaTe 
(1) 6yqem cyquTb nO BeMUMHe OTHOMeHHA ds, : ds: 


1—2x—yk—xk® _ 
ee ae 1+ a2 (x, y, F), 


rie k — yraonoli Koad puuuert mpeoOpasyemoro sJiementa ds. 

Orciofa cleflyer, YTO Xapakrep AeopMallun Wika] HOMOrpaMMbl Oy eT 
3aBHCeTb OT MOJOXKEHUA TOUKH IWKaJIbl H HalpaBJIeHHA KaCaTeJIbHOW K HOCHTEJIIO 
WkKanbi B sto TouKe. Jia munuli z(x, y, k) = O Benuunua ds OyeT COXpaHATLca. 
3amenus k ua y’, romyuum Audpepenivanbuoe ypaBHenue auHu ds = const: 


oe non, ee = 0, (2) 
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Ha puc. | u306paxkeHo cemMelicTBO MHTerpaJi bHbIXx MHA ypaBHenua (2) 
BHYTPH CMHHYHOTO KBaspatTa. OOmacTb CyUleCTBOBaHHA PelleHHH OrpaHuena 
runepOonol y — 4x(2x — 1) = 0. Ha ueptexke Noka3aHa JIMUIb YacTb €e Mpa- 
Boli BerBH. Uepe3 KaxkLy10 TOUKY BHYTpH OOacTH MpOXoAAT ABe KPHBEIe. Ecau 
ki wu ko — MX YraoBble Koa PHIUHeHTH, TO WIA HalpaBeHHH C YIVIOBbIM Koap- 
(puttuentom k Oymer pacraxKenne, ecu ki >k>ke, 4 Oyler KATHE, ECM k>ki 
win k<ko. Dnt TOUeK BHe OGNACTH CYIeECTBOBAHMA PellleHH B IOOOM HallpaB- 
meHuu OyeT UMeTb MeCTO CxKAaTHE. 

Ecuu 3J1eMeHTHI BCeX IIKaJl HOMOrpaMMbI Mp BbINOJIHeHHM MpeoOpas0BaHHA 
(1) oka3biBaoTca B OOACTAX CKATHA, TO mpeo6pasoBaHve YXyfllaer HOMO- 


(41) 


a AAAN 


a2 


Sess 


—— 


————— 


ee 


l 


we, 


Pue. 2 


rpammy. Oro caenyer u3 (*). [pu cxarnu OyAyT YMeHbUUAaTbCA 3HaYeHHA Xapak- 
TePHCTHK LWKaJI HOMOrpaMMBI, BXOJALIMe B BbIpParKeHHe JIA MOPPeWIHOCTH BbIMHC- 
JICHHA 10 HOMOrpaMMe, H BeJIMUMHAa MorpeliHocTu OyJer pacru. 

Ha puc. 2 mpHBeyeH 9CKH3 HOMOrpaMMBl Co WiKaamMu p, g H Zz. IIpumMenum 
K Heli mpeoOpas0BaHnhe, pH KOTOPOM PaBeHCTBO JVIMH IWKall p M g HapyllaeTca. 
HomorpaMMy BO3MO%KHO UeTHIPbMA Pa3JIM4YHbIMH CMOCOOaMH HaJlO2%KUTb Ha CAMHHY- 
HbId KBakpaT, COBMelllad WiKaIbl P MH g CO CTOpOHaMH, NapaebHbIMH ocH Oy. 
B pe3yuibTate BbIMOJIHeHHA STOH ONepallHH BbIACHAeCTCA, YTO YMeHDbLUIeHHe LKa- 
Jibl J BeleT K C?KATHIO LIKaJibl Z BO BCEX €€ UACTAX; YMCHbINeHHE WKaJIbI P MpH- 


BOMT K CKaTHIO WKasIbl 2 Ha yuactKe 1,6<z<6,6 uw pacTakeHMIO Ha yuacTKe © 


0,8<z<1,6. Orcioya crelyer, 4TO ecH Obl Y HOMOrpaMMb! Iikanla Zz UMena 
npegenpt 1,6<(z<6,6, To JambHeluiee yyulieHHe HOMOrpaMMb! ObIO ObI BO3- 
MOXKHO JIMWIb MyTeM MpeoOpa3s0BaHHA, MpH KOTOPOM MapaJWIebHbIe MpsAMble, 
MpoxofAulve Yepe3 KOHI[bI WIKal Pp UM Gg, OCTaIOTCA HHBapvaHTHbIMH. B JaHHOM 
cmyyae HeoOxosqumMo Oonee TilaTembHoe UCCIeOBaHve BIMAHHA YMeHbINeHHA 
mkabl 2 pH mpeocOpasosannn (1) Ha BesIMHUMHY NOFpelHOCTH, BbIPaxKeHHe KO- 
Topol jjaHo B ('), 


Jla6opaTopuaA MalIMHHOH UW BbIUHCAHTebHOM MeXaHHKH Tlocrynuso 
Axkayemuu Hayk Ka3CCP 10 IV 1958 


UMTHPOBAHHAS JIATEPATYPA 


1M. B. Wentkoscxku ii, Tp. 3-ro Beecows3n. matem. cbesga, 1, W3n. AH CCCP, 1956. | 
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jlornage Akagemun nayx CCCP 
1958. Tom 121, Ne 5 


MATEMATHKA 


B. H. TEATEJIbBBAYM 


CPABHEHME YHCEJI B YEDICKOM CHCTEME CUHCJIEHHA 
(ITpedcmaeaeno axademuxom M. B. Keadowuuem 10 IV 1958) 


I. IlocraHoBka 3agfaun. VemcKkouw cuctemoi (!) naan 
| BaeTCA 3]eCb CHCTEMa CUHCJICHHA, B KOTOPOM YHCIO H306paxKaerca COBOKYMHOCTbIO 
| CBOHX HaHMeCHbUIMX HEOTPHILaTeIbHbIX BbIYETOB MO MOAYIAM Py, Po, «+, Dn- 
Uncaa py, Po,---,Pn NOMOKUTeMbHbIe, Mpocrble. Vx COBOKYMHOCTb Ha30BeM 
OCHOBAaHHeM. CoorpercrBHe MeXLY WeIbIMA YHCIAaMH HM COBOKYNHOCTAMH 
 BBIYeETOB, BOOOMIe, He B34HMHO-OJHO3HAYHO, HO OHO CTAHOBUTCA TAKOBBIM, eCJIH 
OrpaHHYHTb MHOXKECTBO paccMaTpHBaembIX uNCcen. Jind HEOTPHLaTeIbHbIX 4H- 
Cel, MCHbIUMX MIPOH3BeeHHA P1Po...Pn, COOTBETCTBHE B3ANMHO-OHO3HAUHO. 

leicTBuaA Hal uNCaMH MpOH3BORATCA MOcpeACTBOM eiicTBUu Ha UX Bplye- 
Tamu. Ecuim KaxKJOMy BbIveTY COBOKYNHOCTH BHIYeTOB, MpecraBAIOUleH JaHHoe 
YACIO, IPHMUChIBaTb ONPeeJICHHbIN paspxA, TO MOXKHO CKa3aTb, YTO B YeLMICKOH 
cucTeme llepBble TPH apudMeTuYecKHe JeHCTBUA OCYIULECTBIAIOTCA WyTeM Mopa3- 
PAHbIX OllepalHH. CwnoxwKeHHe OcyllecTBIAeTCA Mopa3spxAHbIM CJIO*KeHHEM 
NO MOYO, BbI4HTaHHe — BbIUHTaHHeM NO MO] YyJII0, YMHOxKeHve — MopaspA- 
| HbIM YMHOXKeHHeEM MO Mosyto. B sto cucTeMe HeT «TpyAHOCTeH MepeHoca 3 
| paspsya B paspay», Tak Kak pe3yJIbTaT BOJHOM paspsjle He 3aBHCHT OT PesyJIb- 
TaTOB B COCeJHHX pa3spxjax. 

PaccMaTpuBanA TOJbKO HeOTPHIUAaTeIbHble WeIble YMCA, MeHbILHe MpOH3Be- 
CHUA P1P>o---Pn, W3IOX%KAM CMOCOO CpaBHeHHA BeIMYHH AByX U4MCeN, MpekcraB- 
JICHHbIX B YelICKOH CucTeMe — B 3TOM HM COCcTONT Web pa6oTb. Cnoco6 royex 
JMIb CCIM Cpelv MpocrTbix uAncCIe OCHOBaHUA CofepmRuTCA uncIO 2. B mporus- 
HOM cJlydae IpHMeHim Apyro croco6 (ero 34ecb He MpHBOsUM). 

Il. O603HaANYeCHHA H ONPeReIeCHHA. 

1. Uncna ocHoBaHHaA 3aHYMepyeM Tak, UTOOHI BLINOJIHAIOCb YCIOBHe 


2= Pri<po<..-<pn- (1) 


2. Bylem mucaTb 
a= (a, Co OD aye (2) 


Oto o3HayaeT, YTO ONA<pPypP2...Pn WM @ MMeeT aHHylO COBOKYNHOCTb 
04, %,..+)% BbIUeTOB MO MOLYAAM Pj, Po,.--, Pn. BotueT %; OYeM Ha3bIBaTb 

/BbIUeTOM S-ro pa3psA fa. 
3. Ec uc0 @ MeHbIlle MpOu3BeeHHA YaCTH MpPOCTbIX YHCeJI OCHOBaHHA 


| Oa pn (lt), (3) 
}TO ad OMpeeseHO CBOMMM BbIVeTaMH 110 MOAYJAM Pz; Pitis--+»Pn- TlostTomy 
|jlma unces, yMOBJeTBOpsoulMx ycsoBuIo (3), HapAdy c OOulMM OOo3HayeHHeM 
| A = (1, %,...,%7,...,%n), BB@NEM OOO3HaNeHHeE (%;, %41,-.- ,%n) H OyjleM 
| mHCcaTb 
a= (2; Kityy esses Onn) (4) 
4. Ilyctb 
pipe ea: (5) 
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5. Bygem orauuaTb uncwia, O6mpumme M/2 u MeHbuHe M /2. 
a) UnculOM NepBOH MOMOBMHDHI HasbiBaeTCcA YCJIO A, YAOBJETBOPAIO- 
mee YCJIOBHIO: 


O< a= Miz. (6) 
6) Uucnom Bropok NMOJOBHHDbI HasbipaeTcaA YHCJIO a: 
We) PRT he (7) 
6. Ilycrb uMeloTca WBa YHCa aU b; 
Co Mecaal (eile Pyaar OF (8) 
b = (B1, Ba, +.» » Ba). (9) 


O6pasyeM Taky!lO COBOKYMHOCTb BbINeTOB, UTOOb! Kaxk[bIH ee BbIUET 
6bII CcpaBHHM C pa3HOCTbIO BbIYeTOB COOTBETCTBYIOWLHX PxA3PAOB COBO- 
KymHocteit (8) u (9) MO cooTBeTCTBYIONIeMy MOJyJIO MH ObI B TO %Ke BpeMA 
H@MMCHbIUMM HeOTPHIaTeJIbHBIM UHCJIOM H3 YHCeJ, YOBJIeTBOPAIOIHX TAaKOMY 
ycsoBHio. Bor 9Ta COBOKYIHOCTb: 


i —— 8, = Prk, %— Be + Pokey oo 7 On —= Ba + Palen (10) 


Smecb k; YOBMeTBOpAeT yCJIOBHAM 


{ ; - 
w= ecnH a; > B,, (11) 


LA RGEC Ry 


Ho sBesakaad COBOKYINHOCTb 7 BbBIUETOB ONpeeJIHAeT HEKOTOPOe UHCJIO. Ilo- 
STOMY MbI HalHIleM 


C= (0 — By + pri, 2+ ©, % — Bn + Pnkn) (kz yaoBnerBopaer (11)). (12) 


ITO yucJIO, BOOOMIe TOBOPA, He COBMaaeT C Pa3HOCTbIO 4NCe a uD, Tak Kak 
pasHOCTb MOXeT ObITb OTPHaTeJIbHa, B TO BPpeMA KAaK C > O (coruacHo yculo- 
Bulo). UToObl OTpasHTb B ONpeseeHHH cnocoO noJyYeHHA YMCA C 3 UNCe 
au b, Hag0BeM 4HCIO C TAO MHUYHOU pa3sHOCTbIO uncer a uO U BBeeM 
WA unCsIa C CielHasbHOe OOo3HayeHHe [a — b]; 3amnucbiBaeTca: 


¢ = [a— 6] = (4 — Prt Piss. — Ba + adn). (13) 


Onpegenenue. Uncno c na3pipaetca TAO MHYHOH pasHocThy. 
uncel a u 6 c mpefctaBieHuamu (8) Hu (9), ec OHO HMeeT TIpegcTaBsienne (12). 


Ill. JIiemma 1. Ecau a>b, mo 


a—b={[a—O6]. (14) | 


JloKka3aTeJIbCTBO OUeBH HO. 
Jiemma 2. Ecau a=£b, mo 


[a—b] + [b—aj=M. (15) 

JokasatTeJbcrTBo. Corsacno onpexemenuio Ta6JIMuHOH pasHocTu 
[aD] =o Bn), SO ay Oy ye en re nr) en 
V3 (16) cileqyer, uro [@— 0] —- (Oa) 00) = ee ee 
uucio [a — 6] + [b —a] fenntca Ha Kaxoe p;, a NOTOMy HM Ha UX MpousBe- 
menue M. Ho O<{a—}b] + [b—a] <2M (cornacuo II, 3 nu nemme 1), a 


9TO WH NOSBOJIACT CUHTATb JOKa3aTeJIbCTBO 3aKOHUeCHHBIM. 
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CuencrBue, Ecnm ab u [a—b]-- M/2, to [a—b] uw [b—a]— 
YMCJla pa3HbIX NOJIOBHH. 

Teopema 1. Ecau a, b—uucaa odnoti NOAOBUHbL, MO NpuHadAeoCHOCMo 
uucna [a—b] K 4UCAam nepéeoti noAceUNoL ABAKEMCA HeobxXOOUMbIM u OOCMaA- 
MOUHOIM YCAOBUeEM moeo, umo a> b. 

JlokasatembcTBo. Heo6Oxogumocrs. [lycth au b— uucana OHOK 
NONOBMHBI H a@>b. Torna 0OKCa—b<M/2, caegonatenbuo (cormacno 
yiemme 1) 0<[a—b] << M/2, uro u Tpe6oBanoch JoKa3atTD. 

JFocTaTounocTs. Ilyeth 0< [a—b] << M/2, Ecan TOMNYCTHTb, UTO 
b> a, To, cormacHo HeoOxogumoctTn, [6 — a] — yucao TlepBoH NOJIOBHHbI. ITO 
IIPOTHBOPeuNT CJIeNCTBHIO M3 JIeMMbI 2. 

locaie Toro Kak Teopema | foKagana, BoMpoc O cpaBHeHHH BesMUMH UNCeN 
CBOAMTCA K 3afaye OMpeseJieHHA, K KaKOH NOJOBHHE TpHHayiexuT jaHHoe 
uncio. B caMom JleJe, NycTb WaHbl 1Ba uNcIa a u Ob; MycTb MbI MOxKeM Onpe- 
AeIATb, KAKOM MOJOBMHE NpHHaexHT WanHoe uAco. Torga, ecm ompexe- 
JuTCA, UTO a MH b— 4NCNa pasHbIX MOJIOBHH, TO OOJIBIMM 43 HX OyaeT uNCJIO 
BTOPOH NOJOBHHbI. Ecim 2Ke OKaxKeTCH, UTO UNCa a ub UpnHayexatT OLHOL 
| MOJIOBHHE, TO, COCTaBHB TaOHYHYyIO pa3HocTh [@a— b], HaxoJMM, KaKoli noJ0- 
BHHe NpHHalexkuT ona. Ecsim K Heppoli, TO a > 0, eciiM KO BTopoH, Toa < 0b. 
Jlanee pewlaetca 3afaua onpeyeseHHA npunasexkHOcTH YuCa K aHHOol T0- 
| JIOBHHE. 

BpisicHHM Mpexkye BCero, CKOJIbKO cCyllecTByeT uNce C OMHaKOBbIMH 
COBOKYMHOCTAMH BBIYeTOB 


Ke, %3, +2. Hn. (17) 


JiemMa 3. Cytwecmeyiom 06a u morbKO O6a “uCAa, COAadatlWUX QuKCU- 
PO6AHHOW COo6oKYNKOCMo10 Boluemoe (17). Amu uucaa npomuUEOoNnOAOIHCHOLX 4“eM- 
Hocmett U NPUNAOACHCAM PAsHbLM NOACBUHAM. 

HoKka3zaTeJbcTBO. & MpHHuMaeT Ba 3Havenna: O uw 1. STO JoKasbl- 

BaeT BepHOCTS OnpeeJIeHHOH YacTH yTBepxAeHHA. To, 4TO COOTBeTCTBYIOMIHe 
YHCJIa NIpHHadiexKaT pa3HbIM NOJIOBHHaM, JOKa3biBaeTCsH 3aMeyaHHeM O TOM, 
4TO MOLYJIb UX Pa3HOCTH JOJKeH MemuTbcaA Ha uncsIo M /2. Takum oOpasom, 
 jlemMMa JOKa3aHa. 
IV. Onpewenenne NpHHaANeKHOCTH 4NCTA MaHHOoH NONO- 
puuHe. Uncuo neppol NOOBHHbI OlpesevieHO COBOKymHOCTHIO BblueTOB (17). 
EcaH Mbl CMO%KeM HaHiTH, KaKYIO UeTHOCTb HMeeT UYHCJIO TepBoH MOJIOBHHbI, 
oOOslayaroulee JaHHbIMH BbIYeTaMH Gs, %,...,%, TO CPaBHHB e€€ C YeETHOCTbIO 
IPC AJIOXKEHHOFO YHCIIA A = (%1, %,....%n) (KOTOPAH OMpeNesAeTCA YHCJIOM 4), 
MBI (corjiacHo JlemMMe 3) y3HaeM, KaKOM NOJIOBHHe MpHHaliexKUT 93TO UH- 
cyl0: B cuyyae copnayleHHA YeTHOCTeH K NepBOH, a B MpOTHBHOM CJIlyy¥ae KO 
BTOpPOH. : 

IIpomece onpeevieHust YeTHOCTH YMCA MepBol NOJIOBMHbI MO COBOKYNHOCTH 
I Xo, %3,..., %, COCTOHT B Culefxyioulem. Ilyctb OX a < prpi4y---Pn (2K i <n); 
torga (cormacuo II, 3) a= (o;, @:44,---,%n). Mbt xoTHM NOyYHTb 43 a OsH- 
ywKaltuee unclO, He OobUIee a, Wenauleeca Ha p;. SIcHO, 4YTO TakKHM UHCJIOM 
ABJIACTCA YHCMO A—a;: ON a—a; < piPi4,.-. Pn. Ero mpefcTaBjeHvem 
-B uellcKOli cucTeme (corjacHo semMMe 1) OyjleT ‘vTaOJIMuHad pasHOCTb 
[a— @;]. 

Uncno [a—«,;], Tak we Kak H A@— &;, MeHbUIe IIPOM3SBEAeCHUA P;Pi41- + - Pns 
“nmosToMy OHO ompeyeseHo n—i-+ 1 nocweqHHMM BbINeTAaMH H HMeeT BHI 


(ae 18) 
(O3 O49 — Oe +R ai Pisa; C249 — 2 + Ripe Pipes... %n— 2 + Ran). 
(Gir — {abo 
Llesoe uncwo0 a. MCHbINe MpPOH3BeeCHHA P7411 Pit2---Pn, CJeOBa- 
; 


| TebHO, OHO ompexemeno n—i nocweqHHMH paspsyamu. Ero mpescTaBsenne 
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fore e) lbp 


[eel re ts 1 eT Ret Pity (ore): i Aor eee ( 
P; P; ace P; 


t,—%, + RD y 


a e 
rie = (p) o3HauaeT YacTHoe nO Moyo p. Haxoqa abuie OMKalee kK 


9TOMY HOBOMY UHCJy YHCJIO, JessAmleecd Ha P74, WYTeM BbIUMTaHHA (i + 1)-ro 
[a— «;] 
BbIveTa wc sa ——— M3 BCeX pa3spafoB 9TOTO YMCA HW WeNA Ha Pz4, HM Mpo- 
Zt 
oJbKad YTOT polecc BbIYHTaHHA HW JleJIeHHA, NOJLYYHM HEOTPHLaTeJIbHOe YHCJIO 
Xx, MeHblwee Pn. Ha stom mpomecc s3akoHuum. Uncno x OyeT HMeTb BU 


(B cHcTeMe oOo3HayeHHH II, 3) 
X=(fn) (fn — BblueT x TIO MOYO Pn). (20) 


SicuHo, TO X =f,. TlosTomy yeTHOCTh uNCa X COBMaaeT C YeETHOCTbIO YHCIAa 
fn. TaKWM OOpa30M, YeTHOCTh nocwleqHero YacTHOro HaM wuB3BecTHa. Ho mpu 
COBeplIeHHH Tpolecca YMeHbIUeHHA JaHHOrO YHCa MOXKHO (UKCHPOBaTb CMeHY 
YeTHOCTH (MeHAeTCA TOJIbKO pH BbIuHTaHHAX). I]osToMy YeTHOCTb mMocwJeqHero 
yacTHOrO HeMeJWIEHHO OpeyeuseT YeTHOCTh HCXOMHOTO 4HCJIa. ITO, Kak yxKe 
ObIJIO CKa3aHO, pelllaeT 3ajyauy O cpaBHeHHH BeJIMYMH MCE. 

CkoJIbKO jleHcTBHA TpeOyer cnoco6? Ecau uspecTHo, YTO JBa Mpelox*KeH- 
HbIX 4HCJla — 4WHCJIa OJHOH NOJIOBHHbI, TO HYXHO COBeEPIIHTb OHO eHcTBHe 
BbIUHTaHHe WM (4 —2)-2 felHcTBHH BbIUHTAaHHA HU WeseHHaA. Tak, eCJIM OCHOBa- 
HHeM CHCTeMbI CJIyKaT npoctple yucsa 2,3, 5,...,31, To Bcero JekcTBHu 
OyneT 14+ 2(11— 2) = 19. Ecnu Heuspectuo, NpHHalieKaT JH YCa K OD- 
HOM MOJIOBHHe, TO HeoOxoqumo | +6(n—2) jelicTBHH — 9TO MaKCHMaJIbHOe 
yHcuIO. SIcHOo, YTO Mpolecc MOxeT 3aKOHUHTbCA HW paHblle. DTo OOHapy2xKuTCA, 
eCJIM B XOjfle Mpomecca OfHO 3 YaCTHbIX MPHMeT BHA o%;, &;,..., &Z). 


— jesse a 


(n—i+1) paspaqoB 


Tloctynuao 
8 IV 1958 


UMTHPOBAHHAA JIMATEPATYPA 


1A.Svoboda,M. Valach, Stroje na zpracovani informazi, Sborn. 3, 1955. 
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Horaaye Akanemun nayx CCCP 
1958. Tom 121, N5 


MATEMATHKA 


nl. HW. WIBEHMKHH 


MHBAPHAHTHDIE MOCTPOEHUA HA m-MEPHOM MOBEPXHOCTH 
B n-MEPHOM A®®HHHOM TIPOCTPAHCTBE 


(Tpedemaeaeno axademuxom H. I. Ilemposcxum 14 IV 1958) 


C rexyujel Toukol A moBepXHOCTH CBASbIBaeTCA MpOu3BOubHbITi peepee? 


{«, 8 =1, 2,...,n). Tlopepxnocrb 3agaetca ypapnenvem dA = w2A%E, (a, b, 
¢c, d, e, f=1, 2,...,m), rye w*—opmpr TIdadiba, onpegzenstomme rpynny 
AaHaJIMTHYeCKHX MpeoOpasoBanni napamerpwsatuu. IIpoxomKenua storo ypas- 
HeHHA MIPHBOAAT K MOCJeXOBaTeJIbHOCTH MOJIeH (byHaMeHTaJIbHbIX OObeKTOB 
noBepxHocTH. IIpH Besakom w (byHaMeHTaJIbHbI O6bekT {A}, NOpAyKa wW cocTrouT 


u3 Kommonent AZ, Ajar,.., A%,..g%)  CHMMETPHUHBIX NO HWKHHM MHJeKCaM. 
Viszectuo (7), uro nomeM cbyHaMeHTaIbHOro OG6beKTa JOCTaTOUHO BBICOKOrO 
NMOpALKa MOKHO OXBaTHTb oOvIe C JIOObIM OOpa3syIoulMM OObeKTOM. 3ayaua 
padorbl — llocTpoeHve H H3yyeHHe TaKHX OxBaToB. PaGota BHINOJHeHa HHBapH- 
aHTHO-rpynnoBbiM Metojom [. @. Jlanresga (*). 

B  nocrpoeHuax ynorpeGsioTca cuJledyiollve reoMerpHyecKHe O6beKTbI 


‘ pepe ae 5 3" pun. BS =() 3 
€ NOCTOAHHBIMA KOMMOHeEHTaMH: Bo, or == Oa. - + Or), Bu or =0,rS1, sr; 
Pete eet Ao Pe bt... DE net Ot ee ° ; 
Mee ton = Bi as Bast... af) pi Ox%y tq — CAMHMYHDIN 1-BeKTOD; 
1 Lae ore | r 1 r 
A ; Ay +. Ay, Ag ve Ayr very tn, ae an, z 
| Gola? . am — CAHHHUHBIN m-BeKTOP; G — OTHOCHTeJIbHbIN 
| TeH3Op, CHMMeTPHUHbI NO HHJeKcaM, NpHHawiexKaljMM OHOH CepHH H KOCO- 
& é m+r—1)! 
CHMMeCTPHYUHbI OTHOCHTeJIbHO CepHi, MpHyeM ny = or 
1. Ilocrpoenb! OTHOCHTesbHbIe TEH3OPbI 
By... 64 BRT pbet 
1 m 1 (aps 
Ha, ag = A u A p 1641 al... GPL... BP—l aay! 
1 pl 1 m 1 Mp1 
2 fe eae 
K 1 Dp 1 jh ae A 1 peer? 1 TDCi ean eye 
Aye a> rag ay ay a ay a 1 q 
} D 1 if 1 ia 
arse em, Gy Bim, os ae CL “mp 
me A = 1: rey A 1 af 6 9 
r 5) one a lin, eve Mp 
b.g=n-—(m+m.+...-+ Mp1) p—Takoe WCIO, YTO My, + ...- Mpa < 


i 

L<n<m,+...+my. OOpatenve B HYyJIb nepBoro (Broporo) u3 3TUX TCH30- 
|) {pOB paBHOCHJIbHO CHHXKCHHIO paSMePHOCTH CONpHKaCcalolleHcCA — IVIOCKOCTH 
| mopaqka p— 1 (p). : 

| 2, Ormvunbili OT HYJA OTHOCHTe/bHbI HHBapvaHT He MOET ObITh OXBaueH 
| o6nextom {A} 1, H NOTOMY MpefcTaBsaAeT HHTepec 3afaya ero OXBaTa o6beK- 
Ih 

} Tom {A,}. B cayuae, korga g H60 paBHo 2, MOO sABJIAeTCA JeHTeeM Mm, 
| 811 


OTJIMYUHbIM OT HYJIA OKasaJICA OTHOCHTCJIbHbIM HHBapvaHT 
= ) 
K os 
ce oP +P 1 Palka La nwo oe al ea? | 


Wet gi a1 im: "1m 


rae 


cP 


1 
lake ess 
q qq q 
Posy at oar ptp Te. p 1 pK 4 Dp 1 
Gy Os, Dy Or ee B “0 DG eye voy OG wee Cg 


B cayyae, Kora Xx (% == Mp — q) ABMACTCA NeJIMTeENeM M, OTJIMYCH OT HY IH | 
OTHOCHTEJIbHbIM MHBAapHaHT | 


1 D+P 1 D+P 1 p+p 1 p+p 
A a a borer Tyg vee Oy Gm Gm Cem Mem 
Rab 11 i 1 eran x 
WZ se) 
x6 1 1 MD jo p+p) 
Cril "1m ayy am 
o Pua al. PtP ap ghtP Ps ab TP 
rye = 1 jay ail p- 1 Pp 1 p 
by. b Cpe Oy by BE Cy ve Cx 
ig p 1 Dp 1 Dp 1 p 
b ER Coty V2) b Co ean Assess Cc 
att ER ta ogo x z EY x 
sak K : 
1 p 1 p 1 p i] peat Dp 1 p 
K2 me by » oY oe, G3 by De, dN Cy “ Cy) 10g “4K 
are Oh OO nary teem 


a Oreste, oe a 
ia ei le al XG) : ‘ i a 


fees meres ry 


OTHOCHTeJIbHBIH WHBapHanT AK (anaiornuHo K*, K**) MoxHO mpeCTaBUTE: 
B CJIeQYIOWHX BHLaXx: | 


4 ot 


at...qaP—1 
Mp1 


4 (oA al...aP 
a Gg Ais oP Lae 2 


4.0. An __ 
Var ap—1 


af 4 192 
K = 7 - AgVa = 7 Aaa Va" =... 


1 i 
3necb Vz ~* —onpedeJeHHble 10JIMHOMbI OTHOCHTEJIBHO KOMMOHEHT OObeKTA { A} p- 
Mx cOBoKynHOCTh o6Opa3yer reomerpiueckuii oObeKT. TloceqopaTebHOCT 
PeEOMeTPHYeCKHX OObEKTOB OOPa3yIOT TaKKe BeJIMUMHbI 
Ss 


1 Ss 4 i 
1S ace W 2) (od De ee BD 
Mn Sea, K An poets Ve Y 


bot bP 
Hanpumep, pied p —-eHcOD. | 
3. OcHoBy JaJIbHeluiux MocrpoeHHit cocTaBuAeT MOCJIeLOBaTeJIbHOCTh HOp- 
MaJIbHbIX OObCKTOB, KOTOPbl€ COOTBETCTBYIOT OObEKTAM CBA3HOCTeH BbICOKUX | 
crenenei V. Hlavaty (?). Hopmaapubiii o6beKT {f} COCTOHT H3 KOMMOHEHT | 
leis Mata 1 NE, ws CHMMETPHUHbIX TO HH2XKHHM HHAeKcamM. Jlna {n},) 
nowyueHa opmyvia 


a CS item ga 
Nag: = — W aa’, b dG Ae sy aesly 


we a, b'b* ° ° ~ 
B KOTOpOH W aiaz, 6 — BeJINUHMHbI, OJHO3SHAYHO OnpelevIAeMble JIMHeEMHOH CHCTeMO!# | 


aa?,c! ...¢P de®... eP—1 a, bp” ii GPa 
F pq? el a QA 3 Mn rica ls Von 2) } - Beg? Bp. 
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(HeppipoxkenHocrbh 3TOH CuCTeMbI NpoBepeHa B cuIy4ae, Kora g AH60 paBHO Mp, 
M60 sABAeTCH Jemutenem m.) Ji oxBata cieLyIOWINx HOPM@JIbHbIX OObEKTOB 
A\aeTca peKyppenTHasd moO WHeKcy rf (pH 060M s) rpynna cbopmy. 


sy Gis bs ph ps a a, bt bs pb bs, et ef +1 ; 
Ce py Lh se Ais eo LE okies lj F ot gs tr. b Tae ef tia 
8 Sloe De a 
ets 
| m1 Ca B, 509%) 
r+1 r+1 
bY... BS Ae A. = 1 1 F 
Mm 4 ee ee u (ae OE oy OED” con OD et, OF on Oe! 
@ tetas Le Piss Cea ct FT os vn Co Ki win C5 
u=2 Ut 
Be ON on, ae E B bek cht 1 S 
(el ar+2 — = D ql at +2 b >» d' das ( d a + 
(pal Bb)... pt tect ... CPTI 
Spar. 
CE a eS 
25 Mn beet Ma) pre pra) min 


r+2 


i eee Secs e.., e4, dt... dP F2—u 
ji pesatek a... aft+2, b >| r am 1 Mey . fe >, jue pr+2 Gk Zz SO @ 4 
Fads u=U 
Se. ae 
Z Doser Clam ia Ox Ai cco 
. Mil | qp+2—u TK el oii “if 
Orla CEE Ce ae Cl a ae 
aS (it Ba" a t2, Ma) ap My teeta LRrep—2, 
p 
a ToS rs Joke “a 
Moh arta= — >) Maarten yor TSP. 


v=1 


& & 
Baecb KK, m u D — OMHOSHAaYHbIe PellleHiA HEBbIPOXKJCHHbIX JIMHeMHbIX CHCTeM 
(s) 
é og _# s s 
a, ee Blt celoe GI oo} a 
>; Ko Paco Ke. eee Bai at Bu 
Us 


* 


t 

Cue mee Noe ce DP 
o Th gt a gO Ba nen OLE 
U=S 


Boe OS eee LG ROI cD bt... DS qa 
FTal.aSe..e.c a NrpSghie a2 Bo eas. Bo. 
r 
4. Jjoxa3ana cet yroulaA JIEMMa, KOTOPaA JaeT BOSMO2KHOCTb CTPOUTb OXBaTbI 


HEKOTOPbIX TeOMETPHYECKHX OObEKTOB HOPMAJIbHbIMH OObeEKTaMH: 
Ecam cucremMa 


bt... BS Pole b... bS c ie aes 
dX 1 was A og at qi a ee i Xu Nica a are Xa ee 
ww 
Ce ps—le bs Xo Py cc tl ap yee ps : = 
ete by gl, a aes BN. Gg OS A Fe Ra eae ae 


t=2 


8 KOTOpO! o%, —_, — HHBapHaHTHble (pOpMbI rpynMbl akavIHTHUeCKUX Mpeodpaso- 
Stes an 02 


- b . 
3aHMii MapamMerpusanuu, s=4r Hu KoappulMenTH! X 1 Gr, ABJIAIOTCA H3Be- 


STHBIMH (pYHKIMMAMM KOMMOHEHT HOpMa/IbHOrO OObeKTA {/}w, BIOJHE MHTerpupy- 
“Ma, TO COBOKYMHOCTb (pyHKUMH 


w a 


WwW 
é all 
bt... bS 1 Vd Cc — Higgs eae ee eae, 
Kg ae EE et NG are Met... 0% 0 
= 


| aan’) 
! t= 


bo 


IBJISICTCA CC CHHCTBCHHbIM PelICHHeM, 3aBMCALLHM JIMLUIb OT KOMINOHEHT HOp- 
fAaJIbUbIX OODEKTOB. 
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5. Vispapwantaoe ocnallleHie mOBepXHOCTH jaHO B BHe JIMHeHHOrTO 


Cli. fod 
MPOC DPA TB {€arats ++ de Mn it @P-“ eh eich }, re © aula te er E., 
r 
. ee isl uli TeH30p, OXBATbIBaCMbIFE 
Pe of — Ms ot eer OKa3aHo, UTO BCHAK oT Pp, ti! 
ign 


io 4 
(byHJaMeHTaJIbHBIM OObEKTOM MOBeEpXHOCTH, OXBaTbIBaeTCH TeH3OpaMH 7”), or + 
6. YKa3aHo culegyroulee cBolicTBo (cM. (*)) TeH30poB 


p 
ip ee * pt...bS 1 7c2...07 
Vo Ph =e i aes Ds We Y Shes ye ye Sitters DP; 
r=s 
rt : r+1 ? 
* * —] 
a ss a e128 a Chik erat 2 
Q tna 5 ar; > Mx vot Le or a) i | Net =15 Mao ee ne 2, 3, seey Ps 
t=1 f—2 


MOBepXHOCTb, Ha KOTOPOH 9TH TeH3OPbI paBHb! HYJIIO, H TOJIbKO Taka NOBepX= 
HOCTbh HMe€eT BH 


f=1 
3lecb ¢, C,, jr —NOCTOAHHbIe BeKTOPbl, MpHYeM BEKTOPHI C,, jr CHMMeTPHUHBI, 
BEKTOPbl Cq,..-,Cj: ,p-1 C PaSJIMYHBIMH COYeTAHHAMH MHAeCKCOB JIMHeEHHO He- 
3aBHCHMbl, PaHr COBOKYMHOCTH BeEKTOPOB Cq:,...,C,, ,p PaBeH 72, a B OCTAaJIb- 
HOM BeKTOpbl C, C,, ,r MPOH3BOJIbHBI. 
7. IlocrpoeHbl HHBapHaHTbl H , KOTOpbie OOslaqaloT CJIeXyIOULHM CBOH- 
Gea 


CTBOM: BCAKHH UHBapHaHT, OXBaTbIBAeMbI (PpyHaMeHTaJIbHbIM OObeCKTOM 
MOBEPXHOCTH, sABsIAeTCA UX (PyHKWHeH. ITO ClesaHO C MOMOLIbIO TeH30pa 


cice*d)...d?—2 pee. .bP—2 | 


Aap = T jorerg.dP—2 | porgypr,..pP—23 


TeHsopa a*’, KOMMOHEHTaMM KOTOpOrO CJly2KaT MPHBeXeHHble MHHOPbI 3JIeMeCHTOB: 
MaTPHULBI || Aap || ; TeH3OPOB 
1¢2e1,, ,eP—2 b 


1 pe pc beb'...bP —2 1p2 e 
_ep—2 4 O" Acres, ie fi pp—2 ala°aer; 


Gh a pppereg ple 
ee dp actc*b!... 


Cp hte, 
TeH3opoB (7, 74,...,7¢%, KOTOpPble MOJyualOTCA B pe3yJIbTaTe BO3JeHCTBUA cTe- 
ee m 
we b 
neneli achpunopa a Ha TeH30p a%, nu TeH30poB L® =TF oy .. 2?" .cnes 
a...al a Cr 


fe 


AYIOULHM OOpa3om: 


a 
Siecb Il, — npHBeseHuble MHHOpbl 3JIEMeCHTOB MaTPHItbl KOMIMOHEHT TECHSOPOB- 


Z 4 ch.eP ,o bP 
ll, 2 Le? eG areHsopoB Ne M3 YMCJIa TeH3OPOB Lp <a 


ain a...qaP—1 6 oom 


(HeppipoxkeHHOCTh 3TOH MaTpHIIbl, a TaK2%Ke MaTPHUBI || Ags || MpoBepena B cay— | 


yae, Kora q MOO paBHO Mm,, HOO ABJIAeTCA JemuTeNeM mM.) 
a 
8. Bextoppt e = Il* E,, r=1,2,...,9—1, e=TI°E, uupapvanrun. 
oma Ope tone Pa & 
VX COBOKYMHOCTbh MO?KHO HCMIOJIb30BaTb B Ka¥eCTBe KaHOHMYeCKOrO perepa m0- 
BepXHOCTH. 
Tloctyn#0 


20 XI 1957 
UMTMPOBAHHAS JIUTEPATYPA 


‘YT. ®. Jlantes, Tp. Mockosck. matem. o6ml., 2, 275 (1953). 2 V. Hlavaty, 
Kon. Nederl. Akad. van Wetensh., Proc. 52, NiNt5,7,9 (1949). 311. HW. Wsetxua, Tp- 
3-Fo Bceecoo3H. MaTem. cbesqa, 1, 1956, erp. 175. 
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Jlornagn Akanemuu Hayk CCCP 
1958. Tom 121, N 5 


ACT POHOMH A 


M. M. BYTCJIOB, uaen-Koppecnonyent AH CCCP E. K. 3ABOMCKUK, 
A. A. KAJIAH SAK, B. B. HHKOHOB, B. B. MPOKO®BbEBA u LF. E. CMOJIKUH 


O NNPHMEHEHWM MHOTOKACKAJIHbIX 3JIEK TPOHHOONTHYECKHX 
YCHJIMNTEJIEH CBETA B ACTPO®H3KKE 


| 1. Pettenve paya npo61em coppemeHHow acrpodusuKu Tpe6yer 3HauHTesb- 
| HOrO MOBDILMeHHA YYBCTBHTEJIbHOCTH MPHMeHAeMBIX MeTOJOB HaGlO,eHHa. M13 
| TaKUX MpoOseM ocTraTouHO YNOMAHYTb CNeKTpaJIbHble HU (hoTOMeTpHyecKHe UC- 
| CIEOBaHHA BCIIbIMeCUHbIX 3Be32, B aTMOCc(epaxX KOTOPbIX MHOrga 3a HeEMHOrHe 
| MHHYTHI Pa3bIrpbIBaIOTCA MOMIHbIe AAePHbIe MPOUecchl, a TAK2%KE CMEKTPOCKONUIO 
) cnaOevIMx BHeralakTHYeCKUX TYMAHHOCTeli HW, B YaCTHOCTH, MpoOsemMy yrTou- 
| HEHHA KPaCHOTO CMeIIeHHA, YTO AOKHO WaTb OTBET O METPHKe BCeeCHHON. 
IloppmieHve 4YyBCTBHTeIbHOCTH acTpo*Hu3HuecKOH amMapaTypbl Moxer urn 
‘lo ZBYM HanpaBseHuim. [leppoe — yBemm4eHue pa3smepoB TejecKomoB. Kak 
| M3BeCTHO, KPYMHeHWIMM COBPeMeHHBIM TeJICCKONOM ABJIAETCA MATHMeTPOBbIHi 
| peaektop oOcepBatopuu Maynt-Ilanomap, u TpyqHo Aymarb, uTo B Ou MxKaluHe 
| TObI yAacTca co3faTb TeeCKONbI C OTBEPCTHeM Apyroro nopsazKa. Ilostomy He- 
| OOXOMHMMO BCeMePHO pa3BHBaTb BTOPoe HallpaBeHHe — paspa6orky MeTOOB 
| perucTpallHu, B KOTOPbIX C HaHOodbUel sdcbeKTUBHOCTbIO HCHO b3yeTCA MOTOK 
| POTOHOB, COOupaeMbIH TejecKONOM. 
OHOU 43 TAaKHX BO3MOKHOCTeH ABIACTCA HCHO b3OBAHHE MHOFOKaCKaJHbIX 
| 9JIEKTPOHHOONMTHYeECKUX YCHINTeeH CBeTa, ONMCaHHbIX B paGore (!). Oru mpu- 
Oopb! OOsaaioT OObIIHM KOSPPHUHEHTOM YCHJICHHA Mp HH3KOM ypoOBHe Cco6- 
| CTBEHHbIX IIyMOB HM MO3BOJIAIOT PerHCTPUPOBaTh 2cekrT OT OLHOFO 3eKTpoOHa (?)*. 
PaccMOTpHM He€KOTOPbI€ BOMPOCbI, CBASAHHbIC C IIPHMCHEHHEM 3JIEKTPO HHO- 


o 


/ONMTHYeCKHX YyCHIHTeIeH CBeTa B acTpodusuke. Paspertatonlad cnoco6HocTh 


| MHOroKackaJlHoro ycHIHTeIA cBeTa coctaBlseT 10—20 mrp/mMM. Ito npumMepHo 
B 5 pa3 MeHbille, 4¥eM y (oTOMMIAaCTHHKH. OHako MocelHee OOCTOATEbCTBO 


| B pxwe ClyuaeB He HMEeeCT CTOJIb OO bIIOTO SHaAYCHHA, KAK 9TO MOXKET MOKASAThCA 


(Ha NepBplt B3sriay. lia oGecneveHuaA SKBUBAIeCHTHOrO paspellleHHA B aHHOM 

hcmyuae JOCTaTOUHO JIMIIb yBeJIHUMTb MacuiTaO H300paxKenua B 5 pas**. 
OueHMM BBIHrpbI B S*PeKTHBHOCTH HCMOMb30OBaHHA C(POTOHHOFO MOTOKA I0 

CpaBHeHHIO C OObIMHEIM cboTorpatHyeckuM MeTOJOM. ByeM ucxXoQUuTb M3 ycuio- 


a o6ecneueHua TOUHOCTH (boTOMeTpHuecKOH oOOpaOorKH MOy4Yaemoro MaTe- 


‘puana B 10%, 4YTO MpHMepHO CoOTBeTCTByeT TOUHOCTH OObINHOM choTorpapuu 
'B YCIOBHAX MAKCHMaJIbHO BO3MOXHO"FO paspelllenuA. JL STOTO B KaxXJOM 9N1e- 


\ = o 
Meute u300paxkenna Mromlaltpio 10°* cm”, ompeyensemom paspematoulel cmoco6- 
(HOCTbIO SCKTPOHHOOMTHUeCKOrO YCHJIMTeIA CBeTa, HeOOXOAMMO HaKOMUTb 


lodbext OT TaKOrO YMCA BICKTPOHOB, KOTOpoe OOecMeyHT HeEOOXOAMMYIO TOU- 


* JipyruM MeTOoM, O6ecHeyHBaIOWHM perucTpallM1o OTLEJIbHEIX (poTosseKTp OHOB, ABIACTCA 
9JIeKTpOHHas cpotrorpadua (3). Stor MeTOR OOalaeT HCKJIOUNTEIbHO BbICOKOM paspeliaronyen CIO 


1 i 
“}co6HOCTbIO MH MpH MaJOii s3epHUCTOCTH 9MyJIbCHH, UyBCTBHTCbHbIX K 3JIEKTPOHHOMY yilapy, 

{ 

} 


VoOecneunBaeT rlomyuenne BecbMa NOHO! uNmopmayuH 06 uccmeqyeMoM OObeKTe. OLHaKO MIpH- 
|MeHeHHe MeTOLa seKTpOHHOH cboTorpacbun cBA3aHO CO 3HAYHTeIbHLIMA TpyHOCTAMH —— HeOO- 
| XOMMMOCTHIO HCMOMb30BaHUA PasOopHOFO BaKyyMHOFO MpHOopa H BbITeKAIOMell OTCIONa HeOOXOMM- 


| MOCTLIO CMeHbI (pOTOKATOJOB MpH NepesapsKe NpHOopa u BBeLCHUA PCrHCTPUpyIouleH MaCTHNKH 
}B BakyyM. ; ; 
_ ** 3ameruM, 4TO mpu ene OombUIeM yBerMYeHHH MacuiTa6a H30OpaxeHUA 3leCb MpakTHyecku 


| S 3 
\MOXKHO OCYICCTBHTb TaKOe 7Ke paspellenHe, Kak H B MeTOe IVIEKTPOHHOK dororpadun (°). 
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HOCTh (OTOMeTPHPOBaHUA, oMpeleHeMy!O CTaTHCTHKOM. ITO COOTBeTCTByeT 
addexty or 100 as1ekrpoHos. Jlna cypbMAHO-WesHeBoro doTOKaTOAa C KBaHTO- 
BbIM BBIXOJOM 0,1 sto coorBercrByer 107 (oToHOB/cM’. 

CpaBHenve C OObIUHDIM (ororpadHyecKHM MeTOJOM cefOBa0 Obl MpoH3- 
BOLHTb IPH MHHMMasIbHOM IWIOTHOCTH MovepHeHHA OObIMHOM CoTomlacTHHKH, 
oGecneunBaloulei NowyYeHHe 3aaHHO TOUHOCTH H3MepeHHH. OfHako Aa Tpu- 
ONWKCHHOFO CpaBHeHHA JOCTaTOUHO HCXOLUTb M3 MWIOTHOCTH MOYePHeHHA, PaB- 
HOH eMHULe, KOTOPad MomyuaerTcH Ha COBPeMCHHbIX BbICOKOUYBCTBUTEJ bHbIX 
MacTHHKax Mog eficrBuem 4-10! cboronos/cm? (*). 

CreqoBaTeIbHO, JIS PACCMOTPeHHHIX YCOBHU MPH OMMHAKOBbIX MaciITabax 
W300PaxKeHHA B OOOUX CIyYaAX spPeKTHBHOCTb 3EKTPOHHOOMTHYeCKOrLO MeTOa 
mpumepxo B 4-108 pa3 mpeBpitiaer adppeKTHBHOCT OObINHOH (ororpadun. YBe- 
juuenne Maciura6a H306paxkeHua Ha (poTOKaTONe yCHITeIA CBeTa, HEOOXOAUMOe 
WIA YpaBHUBaHuA sdpeKTHBHOM pa3zpellaloulel cMocoOHocTH OOOUX MeTOOB, 
NOHH3HT BbIMIpbIIl B UYBCTBHTEIbHOCTH 9JIEKTPOHHOOMTHYeCKOrO MeTOa MO 
CpaBHeHHI0 C OOLIMHOH doTronacTHHKOH fo 160 pas. 

CpaBHHTeIbHad OLCHKa YYBCTBUTEJIbHOCTH 9JIEKTPOHHOONTHYECKOrO MeTOA, 
MpOu3BeeHHad B JAHHOM Cyly4ae B MpeANoO*KeHHU, YTO PaspellaemMbIM KBalpaT 
cboromlacTHHKu paBeH 4-10°* MM’, aBMxeTCH OYeHb AKeCTKOH B OTHOMeHHH 
ycuiurena cBeta. B JeHcTBHTebHOCTH MpH doTroMerpHpoBaHHu dororpaMM 
paspellaemblit KBadpaT He MoxeT OpiTb MeHbuIe 10°” mm?. [lostomy 4yBcTBUTeWIb- 
HOCTb YCHJIMTeIA CBeTa Clelyer OMeHHTb BeTHYHHOK NopagKa 1000. 

TlpHmMeHeHHe 3ICKTPOHHOONTHYeCKOTO YCHIHTeIA CBeTa BOOOMLE He MOKeT 
NOBbICHTb IIPOHHMMatoulylO CHOCOOHOCTb TesleckonNa, OMpeeAeMy!O APKOCTbIO 
cBeyeHHA HOUHOTO HeOa *. OueBuyHO, YTO AIA NOMHOTO UCMOMb30BAaHHA TIpo- 
HularolleH CMocOOHOCTH HeOOXoAMMO, uTOObI 3ddeKkT OT COOCTBeHHbIX LIYMOB 
yCHIMTeIA CBeTa Obl SHAYNTeIbHO MeHbille (PoHa HeOa. HuxKe OyZeT NoKasaHo, 
4TO MPHMeHABLIMeCA YCHIHTeIM CBeTa YJOBJICTBOPAIOT STOMY YCJIOBHIO. 

Bonbuiad UYYBCTBHTeJIbHOCTbh YCHJIMTeIA CBeTa HW BbITeKalollee OTCIONa Co- 
KpallleHHe SKCHO3HIMH B COTHH pa3 (Mp paBHOH adiekTHBHOH pa3peulatoulei 
CMOCOOHOCTH) OsKHO CYLULECTBEHHbIM OOPa30M H3MCHUTb BO3MOXHOCTH acTpo- 
(pPH3H4eCKHX HCCeLOBaHHH. OHO OTKPbIBaeT MYTh WIA U3SyYeHHA ObICTpO MeHsIO- 
WIHXCH MpolleccoB y CraOeHWHX OObEKTOB (BCIIbIMeUHbIX, HeCTalMOHAPHbIX U 
MI€PEMCHHDIX 3Be31) H MOSBOJIAeT CYLLECTBEHHO MOBbICHTh KOSPPHUMeHT HCHOVIb- 
30BaHHA acTpodusnyeckux HHCTpyMeHToB. I locmeqHee OCOOeHHO BaxKHO JA OOb- 
WIMX YHHKAJIbHbIX TeJIECKOMOB. 


Eme Oojbiiee 3HaveHHe HMeeT COKpallleHHe SKCNO3HUMU AIA acTpocieKTpo- 
ckonuu. 3-3a HepeasIbHO OOJIBIUHX SKCNO3HWNH, TpeOyIOMINXCA Mp MCHOIb- | 
30BaHHM OObINHOLO (poTorpaduyeckoro MeTOsa, 34e€Cb IpakTHYeCKH He Jocruraer- | 
CA Mpeset, OrpaHvuMBaembili cBeyeHHeM HouHOrO HeOa. IlostoMy MOxKHO CKa- | 
3aTb, UTO IPHMeHeHHe ycuuTeeH CBeTa B paccMaTpHBaemol OOacTu cdbakTuye- | 
CKH MO3BOJIMT CYIMeECTBEHHO MOBbICHTb PeasIbHYIO MPOHHILaloulylO CHOCOOHOCTE | 


CHeKTPaIbHOW annapary ppl. 


2. [lpuBeyenuple Bbllle CooOpaxkeHuA MOATBepxKalorcA pesysbTaramu wep- | 
BbIX OIIbITOB, BbINOJIHCHHBIX HaMH Ha KpbiMcKol acrpodusnyeckon OGcepBaTopu | 
AH CCCP. Ha6mojenna Bench Ha 500-mMus1MMeTpOBOM MeCHHCKOBOM TeecKore | 
cucrembt Maxcyropa (MTM-500) c orHocurenbHbIM oTBepcruem 1/;5 (°). Boi | 
HCHO b3OBaH SJICKTPOHHOOMTHYECKHH YCHJIMTeIb CBeTa, KOTOPbIM OTMMUAICA OT | 
OMMCaHHOrO B crarbe (') TOMBKO TeM, UTO efO BXOMHOM KaCKal MMew MarHHTHYNO | 
(PoKYCHPOBKy SeCKTPOHOB. YCuIHTeMb CBeTa NUTAICA OT CTAOHH30BaHOFO UCTOU- | 
HHKa BbICOKOrO Halpakenua. Ero paspematoujaa cmocoOHocTb paBHsacb | 


15 mrp/MM. CypbMs#HO-lesHeBbIit (oTOKaTOA MpuGopa oOnalan “WyBCTBUTebHO- 
crbio 90 a/M M HaxoMsCA BO BPeMA NpoBeeHUA OMbITa MPH KOMHAaTHO! TeM- 


nepatype. PororpadupoBanne usoOpaxkeHuA C 9KPaHa YCuIMTeIA CBeTa ocy- 


INCCTBIAIOCb C MOMOULbIO OObEKTUBA CO cBeTocHION 1/1,5. 


* i 
Maxcumasbnast Tip OHM Watola A CNOCOOHOCTh WIA 3Be3 MPpakKTHYeCKH JOCTHIAeTCA Mpu Mac- | 
iuTa6e w300paxKeHuaA Typ6yJIeHTHOrO ANCKa 3Be3Kbl, PABHOM pa3pellaemomMy 9smeMeHTY B | 


NpHMeHAeMOH annapatype. 
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Puc. 1. PoTorpahunA skpana ycr_TenA cBeTa MpH 3aTeEMHEHHOM doToKaToxe (a) u npu 
OcBeLeHHH doTOoKaTOAa PoHOM HoOUHOrO HeOa (6). OOa CHHMKa NosyyeHE! c skKcnOsuLHeli 
1 MHH. NpH PaBHbIX NPOVHX yCJOBHAX. 


Puc. 2. CHHMOK 3Be3yHOrO Dosa B Tineamax, NOMyYeHHbIi C MOMOUIbIO yCHAHTeA cBeTa. 
Ilopaykoppie HOMepa SBe3f COOTBETCTBYIOT TaGm. 1. SkcnO3HWHA 1 MHH. 


| a 6) 


| Puce. 3. @otrorpadun jByX BHerasaKTHYeCKHX CMHPaJIbHbIX TYMAaHHOCTeH, NOJLYYeHHbIE 


/ / ‘ 
c MOMOMIbIO ycHmHTeNA cBera, a—NGC 278 (So 1,2X1,2; 11,m6) Hu 6—NGC 7382 (S;2,0 


j vw 0,/3; 12m6 pg). OKcnosnuna 1 MHH. Opuruuanpuple , HeraTHBbI BOCMNPOHSBeeCHbI C YBeJH- 
\ , 
yeHHemM B 4,5 pasa 


JIAH, T. 121, Ne 5, Bytcnos, Sapoiicknit H Op. 


IIpupoxa uw ypoBenb coOcTBeHHEIX WYMOB ycuuIuTensd cBeTa HCCeLOBaIHCb 
B paoore (*). B Hei noKasaHo, 4TO TeMHOBOM TOK NpuGopa cocronT 43 ABYX KOM- 
NOHEHT: OMHOIIEKTPOHHOH HM MHOros7eKTpOHHON. [leppasa KomMNOHeHTAa, OOYCOB- 
JleHHaa TEPMOSJ1 CEKTPOHHOM amuccueH (poToKaTofla, HHYTOMKHO Mana. JlaxKe npu 
KOMHaTHOH TeMMepaType OHa cocTaBlAaerT 
okoo 3-10°*8 a/cem? 4 He MoxeT GbITD 
cepbe3HOH Momexol Jia HaOmonenui. To- 120 
pa3fo BbILIe ypOBeHb MHOTOIIeKTPOHHON 
KOMIIOHEHTHI TEMHOBOPO TOKa. OHAakO Gy1a- 100 
rowapa e€ CHIbHOH 3aBHCHMOCTH OT pa3- 
HOCTH MNloreHitvanoB AV wa xKackaze (?) 80 
MOXHO TofoOpaTb Tako pexkuM padorsl 
ycumutTeia cpeta (AV=6 xs), mpu KoTO- 
POM HCO MHOrosJIeEKTPpOHHbIX Tpynn, 
HyuHux c | cm? dboroKaTojla, yMeHbillaerca 
‘WO HeCKOJIbKHX CMH B cekyHay. IIpu 
3TOM KOS*PPHUMeHT ycnHeHHA mpHOopa 
-ocTaeTca elle WOCTaTOUHO OOJbIIMM, YTO- 
-ObI MOXKHO ObIIO doTorpadupoBaTb MMHH- 
“M@JIbHbIM curnal — sddekr oT oHOTO 


SN 
J 


Anmencubrocme, omy. ed 
8 


‘dorozieKTpoHa c mepBoro doroKkaroya. B 40 
‘9THX YCNOBHAX (OH Ha HeraTuBe, o6yc- 50 
‘JIOBJICHHBIN COOCTBEHHbIMH LWlyMaMu ycH- 20 
“QMTeIA CBeTa, OKa3asICA M0 Kpaiineli Mepe =: @ 
Ha {Ba MOpxKa MeHble doHa OT cBeue- OQ —4__1__{_,_,__4 


HHA HOUHOTO Heda. OO 3TOM MOX*KHO CYAUTb 
'Mlo puc. 1. 3ameruM, 4TO, KaK HU CeoOBao 
OXKULaTh, POH HeraTHBa UMeeT AUCKPeTHbI Puc. 4. a—pesyanratsr muxpooromerpu- 
XapakrTep, OOYCJIOBJICHHBIM KBaHTOBbIMH ecko oOpadoTKH HeraTuBa TyMaHHOCTH 


‘cpolicrpamu cboroaektpuyeckoro apexra NGC 278 no Hanpasmenmo cd, yKasanno- 
My Ha puc. 3a (pagmeppl mem MUKpOdo- 


‘HM  BBICOKHM KOo@PHILHEHTOM YCHJCHHA  rowerpa 0,15X0,17 MM); 6— pesyaeratsl 

-ipuoopa, MMeBINeM MeCTO B JA@HHOM CJIY- mukpodoTomerpuposanua (bona B TeX »%xKe 

-yae *. TaxumM o6pa30M, MbI BHAUM, 4YTO YCIOBHAX H NO TOMy xe HampaBseHHio 
COOCTBEHHBIMH WIlyMaMH yCHJIHTeIA CBeTa 

JleHCTBUTebHO MOXHKHO TipeHeOpedb NO cpaBHeHHto C *oHoMm HeOa. J]ia aKcnepu- 

Me€HTaJI bHOrO ONpPeleICHHA BbIMPpbILla BO BPEMCHH 9KCMO3HILMH ObLIO IpOu3BeeHO 

cdhororpadupoBaHne 3Be3quHoro nos BI lneayax Kak He- 

TaOmuna 1 MOCpeICTBeHHOe, TAK HM CMOMOMLbIO YCHIMTeIA CBeTA. 

PexuM padoTbl ycuIuTeIa CBeTa Obl BbIOpaH He- 


Paccmoanue no wanpabsenuo cd 


re CKOJbKO Goslee YYBCTBHTEJIbHBIM, YeEM STO TPeOyeTcH 
NoNe rere 0 a 

nn. | NoNe Hertz. | mpg quis oO6ecneyenua 10% cboromerprueckol TOUHOCTH 

(cM. Bbile). Pa3pemraroulaa cnocoOHocTbh MpH Hello0- 

CpelcTBeHHOM (boTorpadupoBaHuH Ha COTOMIACTHHKY 

1070 Nace (6e3 ycumuTeIA CBeTa) OKa3alacb paBHOH oKos0 20 

: i wrp/mm. Macuira6 mpu mepeOpocke us06paxkenua Ha 

2 1077 13,5 borokaTox ycusuTeisa cBeTa Obit paBeH 1: 1. B stTux 

m e 

3 1113 15,0  YCOBUAX B o6oux cry4aax paBubilit pororpadbuye- 

m cKui adcbekT okas3anca Jia 3Be3x 10-H u 16-H BenH- 

4 1126 ree YMH COoTBeTCTBeHHO. IIpu 9TOM B MepBoM culy4ae 9KC- 

5 1134 15,5  MosHuna Oblma paBHa 4 MHH., a BO BropoM— | MuH. 


CeloBaTesIbHO, BbIMTpbII BO BpeMeHH Mmpu coTorpa- 
dbupoBaHHH omHOH HM TOH xe 3Be31bI cocraBuT OKOO 1000 pas, uro Haxo,uTca 
B YOBJeTBOPHTeIbHOM CoriacuH C TIpHBeJeHHOH paHee OMeHKOH. 


* HepapnomepHocTh (oHa, KoTOpad BHA Ha PHC. 16, o6ycnopeHa aceKTOM BHHbeTH- 
opaHua (Ha Kpaio Noa 3peHHA) HEOJHOPOMHOM YYBCTBUTCbHOCTHIO YCHJINTeA CBeTAa IO TOMO 
a weHTpe moa 3peHH A). Tlocnennee, 10-BHJHMOMY, MOKeT ObITb yMEHBIUCHO JO HECKOJBKHX NpO- 


I[CHTOB. 
4 JAH, r. 121, Ne 5 
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Cuumok 3Be3qHOoro Nola B Ilneafax, MOY4eHHbIM C YyCHIHTeeM CBeTa, 
mpefcraBeH Ha puc. 2. B ra6n. | mpuBeyeHbl HoMepa 3Be34 No KaTaNory Tepu- 
wumnpyura (°) H ux Pororpaduyeckue BeMYMHbI COMIaCHO STOMY Ke KaTaJOry. 

Ha puc. 3 npuBesenbl NomyueHHble HAMM C MOMOLIbIO YCHIMTeA CBeTa PpoTO- 
rpaduu JByX BHeraakTH4eCKNX CIMpaJbHbIX TyMaHHocTei. Ha cHHMKaX JocTa- 
TOUHO XOpowio BHA cTpyKTypa TyMaHHocTeii. PesybTaTbl mpo6HoH doro- 
MeTpHyuecKoOl OOpaOorKH, 6e3 yueTa tboHa HeOa HM HepaBHOMePHOCTeH YYBCTBH- 
TEIbHOCTH YCHIHTEIA CBeTa MO MOO, NpeAcTaBeHbl Ha PHC. 4a, a pesy/bTAaThI 
MUKPotboTOMeTpupoBaHHaA (poHa B TeX Ke YCOBUAX MH MO TOMY 2%Ke HalpaBseHHIo— 
Ha puc. 46. Cpequaa KBaqparmueckan (yKTyalua (ona (B HHTeCHCHBHOCTHX) 
cocTaBIAeT OKONO 5%. 


Kpbimckas actpodu3snueckaa o6cepBaTopHa Tlocrymu1o0 
Akaylemuu HaykK CCCP 14 IV 1958 


[napHasa! acTpoHomHyueckad OOcepBaTopHa 
Axkayemuu HayK CCCP 
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Horsagn Akanemunu nayr CCCP 
1958. Tom 121, M5 


ACT POHOMH Al 


Unen-koppecnonnent AH CCCP A. Bb. CEBEPHbIM 


O BOSHHKHOBEHMM YACTHIL BbICOKHX SHEPFHMM VW DKECTKOFO 
H3J1Y GEHHA BO BCNbIMIKAX HA COJJHILE 


Kunemartorpaduyeckue HcceqOBaHUA NOKAa3bIBaIOT, UTO COMHEUHBIe BCIIDINIKH 
TipeycTaBIAloT Kpalne HecTalMoHapHbIii Mpollecc THNa B3pLIBa. O6 sToM cBHJe- 
TEMbCTBYIOT CeLyroulMe (akTHI: 1) pocr noulayu CBeTAMelicaA OOACTH MpOHCXo- 
TMT OJHOBPeMeHHO C €€ HMHTCHCHBHOCTHIO (WIM HECKOJIbKO 3ana3bIBaer); 2) MaK- 

CHMaJIbHad HHTCHCHBHOCTh BCIIBIMIKH TeM OobIe, YeM ObicTpee ee pocT; 3) HHOT- 
Wa BO3HHKaIOT JBYKYLIMeCH CO CBEPX3BYKOBbIMH CKOPOCTAMH ApKve (poHTHl, 
TIOBeyeHHe, KOTOPbIX CXOQHO C NOBeeHHeM YJaPHbIX BOH, MpNuem, noLxXosA 
_K IIATHAM, 9TH CPPOHTHI TOPMOSATCA HM Pa3sropaiorTcsA H pacTeKaIOTCA Kak ObI BAOMIb 
| MarHHTHbIX CHJIOBbIX JIMHMH; 4) HHOra Ip 9TOM BO3HUKAIOT KpaTKOBPeMeHHbIe 
CBepXrpaBUTalMOHHble YCKOPeHHA COJHEYHOM MWiasMbl HM BCIIeCKH pauousry- 
/uenna (', ”). 
C [pyro cTopoubl, ucceqOBaHHe CNEKTPOB BCMbIMeK pH Gobo paspe- 
IarouleH cule HU Wucnepcun noKa3piBer: |) KOHWeHTpallHio BCeH HelmpepbIBHOl 
uM sIMHelinoll UX 2MMCCHM B OYeHb MaJICEHbKHX (0", 5—2"), KoporkKoxKuByWlHx 
| (4™—20™) alpax; 2) BOSHHKHOBeHHe B (pase MAKCHMAJIbHOrO PasBUTHA CHJIbHBIX 
| BCIIBIMeK (B OCHOBHOM, Y BOXOPOAHBIX JIMHHH HM u3peKa y MeTam0B) ocoGoH, 
oueHb wupokoH (20 10—15 A) muHeHHOH sMuccHH («y C by, BpeMeHaMH — 
| TOJIbKO C OJHOHM CTOPOHbI OT JIMHHM (9TH YCbI BOSHHKAIOT TakKe H O€3 BCIBILLMeK 
} MouTH Bcerfla BONH8H CTaObIX, pacryllHX MATeH, cM. HMxKe) (°). 
HecralmoHapHasd HempepbiBHad IMHCCHA BOSHHKaeT B OMTHYCCKH TOHKHX 
_ajpax, Haxols#uuxcat Ha pa3HbIX ryOuHax B aTmociepe ComHa, ee pac- 
| mpewemeHHe No CneKTpy (3aMeTHBIM POCT HHTCEHCHBHOCTH B PMOIeETOBYIO CTOpPOHY) 
/W HeOOMbINAad NOIAPH3alluA YKa3bIBaIOT Ha ee HeTeMOBoe Nponcxo*w enue (*). 
| Yurupenue JHHeHHON SMUCCHH B ycax He CBA3aHO c atppextom Illrapka uu Apy- 
| THMU aHaIOTHUHbIMH MeXaHH3MaMH, a XOPOIO OODACHAeTCA, KaK MbI HeJlaBHO 
) oOnapyxkuau (4), Qonnmep-appekTOM, BOSHHKAaIOWMMM OT MaKPOCKOMM4eCKHX 
| IBYOKeEHHIi MOTOKOB aTOMOB co cKopocramu oT 100 yo 1000 Km/cex. Acummerpua 
| 9TOH IMMCCHM TakxKe YKa3biBaeT Ha BplOpacbiIBaHHe ATOMOB H3 «pa» BCIIbILIKH 
'B Ble COCpeMOTOYCHHHIX CTPyli, MHOTa TOKO B ABYX NPOTMBOMOMOXKHEIX Ha- 
| WpaBennsx (BO/Ib MarHMTHOLO MOJIs) (°). IMuccusA B AApax u Ou W2KHUX KPbJIbAX 
)BOMOPOAHHIX IMHHi BO BCMbIMKAX (BOSHMKAlONIad B MepudepHiHpIx, Xpomocdep- 
HbIX €€ COAX) pacuiMpeHa Onarofapa wrapK-sdexty (BKIONad u MHUIO H,), 


IpwueM Havsyuliee CormacoBaHHe TeopeTHYeCKUX Ui HaOsOaeMBIX KOHTYPOB qlo- 
“cruraetcs mpu pe = 10 — 50 ap, Ne = 10 Tage Oe KY ae — OF (cre 
‘neHb HonM3alun x —~ 1) (5). Pacuer Bcex mpoleccoB BosOyKeHHA H MOHH3AalLUH, 
(| IPUBOLAULMX K 3aNOJIHeHMIO WIM OMYCTOWIeHHIO Pa3sIMUHbIX KBAaHTOBbIX yPOB- 


iF 


v 


‘wei, MOKa3bIBaeT, UTO IJICKTPOHHbI [a3 BO BCIBIMIKAX OXMaKLaeTcs OUCHb 
LOvicrpo (3a omM CeKYHbl) H3-3a KaCKaHbIX HOHMSAMH SICKTPOHHBIM yapoM, 
| 


}ecM HeT HCTOUHMKA MoeprKaHUus ero 9HEPrHH C MOMLHOCTHIO ~500 apr/cm?-ceK. 
i Takaa xe olenKa Modyuaerca 10 HempepbIBHOH ONTHYCCKH TOHKOM SMUCCHH 
ii * 

| BcrmpmueK (°). é 

| K mepeunc.ieHHbIM JaHHbiM cyreqyerT jOOaBUTb Takne (PpakTbl, Kak: 1) ycumeHHe 
launun felirepus D,, BO BCHbIMIKaX H yCaX, YKa3biBatollee Ha BO3MOXHOCTb OOpa- 
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30BaHHA TaM HeliTpoHos (°); 2) BOSHHKHOBeHHe IPH BCMIecKaX PaqHOH3J1y4eHuA 
MOTOKOB YacTull co cKopocramu 50—100- 10° km/cek, Ha 4TO yKa3bIBaloT paMo- 
CMeKTPbI BCIWIe€CKOB; 3) BOSHHKHOBEHHE BO BCIbIMIKaX KOCMHYeCKHX JIyUeH C 9HEP- 
ruefi~10° 9B, a HHOorma Joxoxamel go 104 2B (Kak B cayyae 23 I] 1956 r.); 
4) peakitua D-cos MoHocdeppl (noHHxKeHHe ero Ha 15 KM MIpH BCMbILIKaXx) ykKa- 
3bIBaeT Ha BOSHUKHOBeHHe He L,-H31yYYeHHA, a PCHTTEHOBCKOTO, TpHuem Herlo- 
CpeNCTBeHHble PakeTHble H3MePpeHHA YKa3bIBaeT Ha TO, YTO OHO COCcpeOTOYeHO 
B o6nactu O—5 Au ero noroK ~10-* — 10 9pr/cm?-cek Ha rpaHulle 3eMHOK 
atTmocdeppi (*). 

BplBuHyToe OObACHeHHe BCIIbIIMeK CBOero pola paspayom (*) HecocTosTedb- 
HO, TaK KaK BCJIENCTBHe BMOPOXKEHHOCTH MArHHTHOPO MOA B COJHEYHYIO MWIa3sMy 
He MOXKeT BO3HHKAaTb TOKOB, HeOOXOAMMbIX JIA OObACHEHHA BbIeIeHHA 9HEp- 
THM BO BCIbILIKe BCeACTBMe J2XKOYIeBbIX MOTepb. 

IlpeqnpnHaATbie HaMH HeaBHO (POTOSIeKTPHYeCKHe, C MOMOLIbIO COJIHETHOTO © 
Maruutorpada (°), HcCMeqOBaHHA COMHEYHBIX MAFHHTHbIX Moen (B HHTepBase © 
ot 10 go 1500 raycc) noKa3anu, 4ro: 1) BCIbILIKH BOSHHKAaIOT B HeMTPabHbIX — 
TOUKaX MAPHHTHOrO NOJA Up 3HadHTebHOM rpaweHTe OA Bose TaKOW 
TOUKM HW 2) NOABMEHHe BCHbILIKH MPHBOAMT K YHHYTOKEHHIO NOMA BO3Te HeHMT- 
PabHOH Touku. Kpome Toro, Oblio HalifeHo, uTo: 1) cuibHbIe NomA (Zo 1000 
raycc) BOSHUKAIOT TaKKe BHE COJIHCUHBIX NATH; 2) MarHHTHBIe NOsIA B COMHeYHOK 
mia3Me — He JMMOMbHOrO XapakTepa HMeIOT OYeHb TOHKY!O CTpykTypy (He 
MeHee 20 KB. CeK.) H NOJOOHDI KI YOKaM JBUKYLULMXCHA, Nepelmeraoujuxca MexKLy 
coOoH MarHUTHBbIX CHJIOBbIX TpyOoK. SHauNTebHbIe (Zo 500 raycc) noma mpocru- 
patorca B xpomocdepy. Helirpambubie TOUKH (OOmacTH) OOpasyloTCA B pesyJIb- | 
TaTe IIPpHMblKaHHA TaKHX TPpyOoK MO NoBepXHOCTH (MOCKOCTH) NpH BbIHOCe UX 
Hapyxy (°°). 

MoxHo MoKa3aTb (1°), uro Np ocTaTouHO GosbUIOM rpaHeHTe Noma Bose 
HelitpasIbHoH ToUKH (Sombie 10° raycc/cm) Mia3Ma COJHEYHOM BCMbILIKM He- 
yCTOHuNBa: MarHHTHaA CHa, COKUMAIOULad MiasMy Bose HeHTPasIbHOM TOUKH 
(nmocKocTH), Bo3pacTaeT ObicTpee Mp cKAaTHH, YeEM MpoTuBOselicrByroulee ek 
ra3o0Boe JaBleHHe, TaK 4TO MWa3Ma MOXKET CKUMATLCA HEOrPpaHHeHHO (MMHY- 
adpeKT B OJHOPOAHOM TOKOBOM cyioe)*. Bpema cxKaTHaA — NopaaKa BpemeHy, 
HeoOxoquMoro BoHe AubpBeHa AWIAt MpoxoxeHua XapakTepHoro pa3mepa 
BCIIbILIKH, H CPaBHHMO C HaGJIOaeMbIM BPCMeHEM Pa3BHTHA BCUBIIMIKU (eCATKE 
ceKYH). OHaKo yxKe Ip CxKaTHH ~O,1 No O6e CTOpOHb! OT HeliTpasIbHOM MOCKO- | 
CTH pasBUBaloTcaA THLPOMArHUTHble yapHble BOMHEI, (PPOHTbI KOTOPbIX ABUXKYTCS | 
HapcTpeyy Apyr Apyry. Ilpu cKxarun ~0,01 peakuna yqapHoli BomHbI (Mepenaz | 
MOMHOFO JaBeHHA) 3a ee PPOHTOM OCTaHAaBMUBAeT CKATHE MW1a3Mbl VW BHISbIBAET | 
ee pacuiMpeHve — ABJeHHe, XapakTepHoe AA cuelylomleh dash pasBuTus | 
Bclibiulek. B sro dase +pasBuTHA TeMMepaTypa, JaBeHHe, MIOTHOCTb UH Halps- 
*KCHHOCTb MaFHUTHOrO Nowa BO (ponte cyTh T2 = 3071, p2 = 31, p2 = 100p1, 
Hz = 3H, rye Te %e camMble 3HayeHHA Mepex dpoutom 71 = 2-105, pi = 
= 2-10*, p1 = 10°°, Hi = 10%, a ckopocru pontos <3 -107 cm/cex. CromKHo-} 
BeHHe YapHbIX BOJH B HelTpambHOH MNOCKOCTH MpuBOAUT K MMMysIbCHOMYy. 
pasorpeBy M1a3Mbl Oo TemMneparyp ~10 MH rpafycos, BbI3SbIBaeT MOIILHbIe Mak-| 
POCKOMM4eCKHe ABMXKEHUA ATOMOB Co CKOpocTaAMH Gouee 100 Km/ceK, NposBmsi0-} 
IHecaA CHEKTPOCKONHYCCKH B ABIEHHH «ycoB». Tako mpollecc o6bacHseT KOH-} 
WeHTpallMio SMHCCHH BCIbILWeK M yCOB B MaJIbIX,KOPOTKOKUBYILUX («ATpax», | 
MOABJICHHE BbICOKOCKOPOCTHHIX NOTOKOB aTOMOB, YHHUYTOMKeHHE BCIMbUMKAMH Mar-: 
HUTHBIX Noe, Mocmefyioulee pacuiMpenue BCMbIleK HW pA Apyrux Ha6mopae-, 
MbIX OCOOeHHOCTeH BCIIbIMeK (*). 

Jo crouKHOBeHHA yapHbIX BOTH pH cxKaTHH ~0,01 BosHuKaer MOJIOCTH} 
Mexy TBYMA MapaielbHbIMH, COMKaIOULAMUCA CO CKOpocTBIO ~108 em/ceK) 
pouTamu, B KOTOPOH MOryT ycKopsaTbcA aneKTpoHbl. HerpyyHo Buserb, 4TO! 


* Tipx cKaTun Bi0Tb 0 10-4 or nepBoHayabHOrO XapakTepHoro pa3mepa (~10 8 cm) co+ 
XpaHAeTCA CBOHCTBO BMOPOXKCHHOCTH MO/IA B MNa3My, a 3aTCM HAYMHAIOT UTpaTh poh AUdby3sust 
MOA H OMMYeCKHe NoTepH. Jly4ucTHle MoTepH HeCyUIeCTBeHHLI NpH KATH, MeHbUIem 10-2, 3aTeM 
HaCTyMaioT OTKOHEHUA OT aHaOaTHYHOCTH; CM. CXOLHYI0 TpakTosky B (14), ( 


820 


KaK B STOM MOJOCTH, TaK H BO PpPOHTAX WMKOTPOHHa YacToTa w 3HAYHTeMbHO 
MPeBOCXOMMT YacToTy v CoyapeHuli MpoTOH — d1eKTpPoH (M1a3sMa Bosoposuas, 
MOHU3aHA MpakTHyecKkH Nowa), a pakuyc «upalnu r Menbute / — AHMHbI 
cBoOoAHOro pobera. ITO uMeeT CBONM CEACTBHEM MOCTOAHCTBO MarHUTHOFO MO- 
M€HTa SJI€CKTPOHA IPM eFO CTO KHOBeEHHH C JBYXKYWIHMCA PPOHTOM, WIMpHHa KO- 
TOporo MopasqKa 5—10/(). Tipu cromkHoBenuu 31eKTPOHOB c pouTamu Moced- 
HMe Je€HCTBYIOT Kak «MarHHTHble 3epKana» HW SHEPrHA ZICKTPOHOB Oyler Bo3pa- 
cTaTb Kak 1/a”, rye a — pacctoaHue mexyy dponramu (13). OqHaKko 91eKTPOHI 
B CKMMAIOMeHCA MOOCTH («OBYUIKe») OyLyT TepsATb CBOIO SHEPrHlo BCeNCTBHe 
CTOJIKHOBeHHH, _TOPMO3HOrO U3yYeHHA, U3yYeHHA MpH BpalleHuu BOKpyr 
CHWIOBbIX JIMHMH NOIA WM OOpaTHoro KomMTOH-sdexta. Cpequ HX OCHOBHYIO 
POJlb B Halllem Cly¥ae HrpaloT MOHMSAI[MOHHbIe NOTepH, KOTOPHIe BOSpPacTalor 
NpWO1M3suTeIbHO Kak I/a. JIpyrue norepu 3HauHTeNbHO MeHDIe BHIMTpbia u 
pou He urpator. Ilosromy mpu ocraTouHom cO1mKeHH (ppoHTOB BBIMTpbILI 
9HeprHu OyJerT Oonbille NoTepb H YCKOPeHHA 31eKTPOHOB OKaXKYTCA BO3MOXKHBI- 
MH. Ec 9Heprua 9€KTPOHOB CoorBercTByer Temmepatype 10°, qocruruyroli 
Onarofapa mMHY-sdpexty (HepeATMBUCTCKHH cryuali), 3TO ycKOpeHue Hau- 
HeTca B cjloe ~ 10” cm (miMpuHa PpoHta nopsyKa | cM). Jina uacrul c 2Hepruelt 
~mQ9c° WHpuHa STOTO COA CpaBHUMa C UCXosHEIM (~10® em). 

Iloroku SeKTPOHOB JOJXKHEI BbIXOJHTb B OCHOBHOM BONb HelirpabHoli 
MIOCKOCTH, CO3aBaxv CHJIbHOe TOPMO3HOe H3JIYYeHHe, KOTOPoOe HeMeIeHHO Oy- 
eT BLIXOAMTb HapyxXy B Buse wKecTKuX X-yyelt, BO3MOXHO, Y-yUel, Ha UTO 
YKa3bIBaloT PpakeTHble H3MePeHHsA (TeEMJIOBOe, HKECTKOE H3YYeEHHE BbIXOTMIO Obl 
yepes MeCATKH MHHYT Nocre Havana BCIbIMIKU). MHTepecHO OTMeTHTb, UTO eCIH 
HeMpepbIBHY!O SMHCCHIO BCIIbILWeK, HaOmOJaemMylo B BUAMMOM YacTH cneKTpa, 
CUHTATb JVIMHHOBOJIHOBbIM XBOCTOM STOFO TOPMO3HOFO M3 Y4eHHA, TO B PeHTre- 
HOBCKOH OOmacTH cneKTpa (O—5 A) oHa OKa3bIBaeTCa TOTO Ke NopsAKa, TO u 
W3MepeHHasd C MOMOMIbIO paker (’), CCIM TOJbKO B HOTOKe 3IEKTPOHOB 9HEprHsa 
3aksli0ueHa B peszenax or ~m,c” Jo 100 m,c?. DTo yKa3bIBaeT Ha TO, YTO Mpoleccel, 
NOJOOHbIe BCIbIMKAaM, MOrYT ABHTLCA HCTOUHHKOM y-H31y4eHHA ComHla  3Be3z. 
Mou y-u3J1yueHHA C MHTCHCHBHOCTbIO < ~ 10°? apr/cm?-ceK., KOTOPbIH MO2KHO 3a- 
HOJO3PHTb Ha OCHOBe PaKeTHbIX H3MePCHUH, MoxKeT ObITb BEISBaH 300 3Be3,aMu 
Tuna ComHila B panuyce okono 40 napcex. Tak Kak OnTHYeCKad TOA Halllel 
ravlakTHKH B Y-sIy4aX HHUTOMHA, H3MepeHue rasakTHYVeECKO"O yY-H31yYeHUA Mpen- 
cTaBAeT COGOM CpeACTBO H3y4eHHA MpolleccoB B CaMbIX YJasIeHHbIX MecTax Bce- 
JICHHOL (OCObeHHO B OGwIacTAX, re NpecbawaioT HecTal\HoHapHble OOpasoBaHus; 
© BOSHHKHOBeCHHH OCOGOOl 2MHCCHH B TAKUX OOPa3s0BaHUAx cm. (1*)). 

Boabiuloh uuTepec nNosTomy MmpescraBsser uCceLoBaHue y-H3snyyeHuA CoviH- 
Ila H 3Be3 C MOMOLL[bIO HCKYCCTBCHHBIX CIYTHHKOB. 


Kppimckaa acTpodbusnueckan o6ceppaTopHs Moctynuao 
AxkalemuH uwaykK CCCP 23) INA NOES 


WMTHPOBAHHAS JIMNTEPATYPA 


1A. B.Cespepauh, E.®. UW anomwunkosa, Vs. Kppimek. actpowus. o6ceps., 12 
3 (1954) *%C.HW.Tanacwk, Mss. KppimcK. acTpotus. o6ceps., 19 (1958); A. Bb. Ce - 
Bep ui, Actp. xypH., 34, 684 (1957). 3 A.B.Cepepup i, Yas. Kppimck. acTpobus. 
o6ceps., 17, 129 (1957). 4A. B. Cepepubii, Actp. *ypH., 85, Ne 3 (1958) - We Teh 
Cespepup it, 3s. Kpsimck. actpobus. o6ceps., 19 (1958) - $A. B.Cepepun i, Actp. 
*KypH., 34, 328 (1957). 7 Sky and Telescope, 16, Ne 5, 223 (1957). ‘ 8R.Giovanelli, 
M. N., 107, 338 (1947) ® H.C. Hukyau4, AD Dba@e sep nar, ba. © @e lan OB; 
Actp. uupkyaap, Ne 183, 5 (1957); Use. Kppimcx. acrpopus. o6ceps., 19, 3) (OU sf), EY Ns lye 
Cesepupili, Usp. Kppimck. actpocus. o6ceps., 20 (1958). 11M. A. JIeoHTOBNHYG, 
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Wok aap AkawleMum nayrk CCCP 
1958. Tom 121, Ne 5 


PH3BHKA 


HW. B. AJIEKCAH]POB 


PACYET NMOCTOAHHOrO AXEPHOrO MATHMTHOrFO 3KPAHHPOBAHHS 
JIS) HEKOTOPBIX MOJIEK YJI 


(ITpedcmaeaexo axademuxom B. H. Kondpambesoim 10 IV 1958) 


B pa6ore (') Obl Mpesiox%KeH MeTO BbIYMCeHHA MOCTOAHHOM saepHoro 
MarHUTHOrO SKPaHHPOBaHUA o, OCHOBAHHbIi Ha MPHMeHeHHH allmapata MeTojla 
MOIeKyJIApHBIX opOuT. IIpu sTom BbIOOp aTOMHEIX *byHKWMH ©, U3 KOTOPBIX 
CTPOATCA MOJEKYJIAPHbIe OPOUTHI, MPOU3BOXUTCA Tak, YTOObI LWIA BEIGUCTeHUA o 
-MOXHO ObIO Obl OrpaHHYHTbCA HeOOJbIUHM KONMYECTBOM (PYHKUM ©. OnaKo 
| TIPHMeHeHHe STOFO MeTOIa JIA COMKHbIX MOJIEKYJI CBA3AHO C OOBIYHBIMH JIA KBaH- 
TOBOH XMMHM BbIYMCIUTeIbHbIMM TPyIHOcTAMU. HwxKe mpelmaraerca u3MeHeHHe 
MeToya paOorTnl (1), NO3BOuIAIOMee MpakTHYeCKH emaTb OWeHKH BeIHUYMHDI o. 

Tlyctb mp OTCyTCTBHH MarHuTHOrO OIA BOJHOBaA (byHKWHA MoseKyubl YY, 


ABJIACTCA IMIPOW3BeeHHeM MOJIeKyJApHbIX OpOuT yo: Vo = lI ), TIpHyem KaxK- 


J 
‘Waa MoslekyJapHad OpOuTa MOxKeT ObITb BbiIparxkeHa Yepes JIMHEHHYIO KOMOHHA- 
I[H1O aTOMHBIX OpOHT: 


4 = Sey oo (1) 
a.qg 


rye HHeKC @ O3HaYaeT HOMep aTOMa, a HHJeCKC g—HOMep aTOMHOH OpONTHI. 
JIpH Hwasmmuuu MarHuTHOro moma H c BekTopHbim norenmuasom A = 1/, [Hr] 
ATOMHbI€ (PyHKIMH (C TOUHOCTbHIO JO YIeHOB MepBoro nopayKa no H) uMeloT BUI: 


a . 


\ 
aq = Pag EXP G H {rRa] ), (2) 


rye Rg — pacctoaune OT HaYaJia KOOpyuHaT JO Apa aroMa a. PaccmorpHM 
, F ; le 
renepb byukunio Y = [| $/, npayem $/ = Dd ch gPag EXP (a paeet [rRal) 
j aq 


Ect CUHTaTb Yq BapHallMOHHbIMH NapaMeTpaMu, TO C NOMOM{bIO TaKOH (pyHK- 
UMM MOXKHO MOYYHTb OOBIUHbIM BapWallMOHHbIM MeTOJOM BbIpaxKeHHe MA o. 
OjHako BapHallHOHHbIii MeTO CBA3AH C HeOOXOAMMOCTHIO MOCTaTOUHO TOUHO 
3HaTb (yHKuio VY’, (B mpeszoxKeHHoM Creanom (*) BapHaHTe ToxKe HeOOXOJLHMO 
3HaTb YC TOUHOCTHIO HO BTOPOH MPOHSBOAHOH, XOTA STO HM He BUAHO Cpasy U3 
OKOHUATEJIbHBIX (popMyu1). Ho MbI MoxKeM 3apaHee MpeonaratTh, YTO NapaMerTpbI 
Ya OYAYT ONU3KU K eMHUILE; JleHCTBUTEJIbHO, KOI'a 3ICEKTPOH HaXOMMTCA BOSH 
djlpa aTOMa d, TO BIIMAHMe APyrux Aep HEBEMMKO, H MOXKHO CUUTATb, YTO SICKT- 
POH coBepilaer OObINHY1IO JWapMOPOBCKyio Tpellecculo; HO Tora aTOMHaA op6uta 
Kak pa3 MU ONMCbIBaeTcA PyHKWHen (2). Urak, Oyfem cuuTarb, ITO Mp HasM4MH 
MarHUTHOrO Noa BOMHOBaA (PYHKIMA MOMEKYIbI COCTOHT H3 MOJICKYJIAPHbIX 


opOur Bula 


phere > ol oug (3) 


ag 
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WIM ABIAeTCA PYHKIMeH MeTOsa BaeHTHDIX CBA3eH, B KOTOPOH BMeCTO (py HKWHH 
oh, (/) crosT byHkuun (2). 


3ameTuM, UTO TaK Kak MocrpoeHHad yka3aHHbIM cmoco6om dyHkinaA Vy 


He ABIAeTCA TOUHBIM pellleHvem ypaBHenns [Ipequnrepa B MarHHTHOM Hose, TO 
HeoOXOLUMO yOeUTbCA, UTO TOyYaemble C €€ MOMONLbIO cpeqHHe 3HayeHHA CpH- 
3HUeCKHX BeJIMUMH He 3aBUCAT OT BLIOopa BeKTOpHoro NoTeniMana A. JlelicrBu- 
TeIbHO, IpH 3ameHe A ua A + grad / MpousBeeHHA MOJeKYJIAPHBbIX opOuT 


Bua (3) u (byHKUMM MeTOJa BaJIeHTHbIX CBA3E€H, COCTABJICHHbIe M3 ATOMHBIX OP~ 


6ut (2), mpeoOpasylorcs Tak xe, KaK M TOWHbIe PelleHHA, TO H OOeCTIeUHBaeT 
WHBapHaHTHOCTb MCKOMbIX CpeJHUX 3HaYeHH OTHOCHTeIbHO MpeoOpasoBaHul 
BeKTOPHOrO NOTeHIMala. 

Kak ykKa3bIBamocb B padorte (*), Auld OMpedeeHHA o HY2KHO 3HaTb MepBble [Ba 
WieHa pa3zlOx%KeHuA BOMHOBON yHKIHH B pA no crenensm H. CneqoparenbHo, 


CCH MOMb3OBATbCA MOJIEKYIAPHbIMM OPOuTaMH, B (3) MOcTaTOuHO OrpaHH4HTbCs — 


CAELYIOULMMH WIeHaMH: 


' ; ieH ; 
W = Lease + Bie Cad ag Rel “%) 


Ham HYKHO Tellepb HaHTH TeH30p AepHOrO MarHHTHOrO 9SKpaHHpoBaHiaA | 


ae eH 
ALM Palowotpe sie 
rye . — MarHUTHEIi MoMeHT 2KpaHupyemoro sagpa, a H—cpemuee s3HayueHue 
raMHJIbTOHHaHa | 
1 e 2 e [Fj] (be [Hr] [ur] 
H pee dlbitee Al) TF ine ps r re al e : (5) 
J i 
O6osHayaa pasee Qi = [rjRalx, #M; = [rjp;] 1 B3aB Y B suze Y = [[ yi, 
o i] 
Halle 
2 \ \ 
Seals j Tne Ninhie j ie ae M, my 
O08 = gaara Dy (9 Aan a ¥% — sage | DieageeeQas | —# 46 46] 
i i Pea j 


IIpu Uouysennu sto (bopMysibl Mbl HCMOJIb3OBaJIH SPMHTOBOCTb oOnepaTopa | 


M;/r$ u upegnonarasu, aro $/ — felicrBuTebHble dyHkiuMH. C momontpio (6) 


JerkO OMpeyedAercHd MOCTOAHHaA 2KpaHupoBanuA: o = 3/30, (MO NOBTOPAIONIHM- | 


CH rpeyecKHM HHeKcaM MofpasyMeBaeTcA CyMMMpOBaHHe). 


Mor Oyyem Bcerfa CuHTaTh, YTO HavaJlIO KOOPAMHaT HaXOAHTCA B SKpaHupye- | 


MOM afpe u utoO A=1/,[Hr]. Torga 06a uneHa B cbopmyse (6) onpeyesiensi 
€JMHCTBEHHBIM OOpasoM. Bevsmunna Mepporo wjeHa of 9» COBMafatolero c [Ma- 
MarHTHbIM wieHOM Pomcn (°), onpesessetca cbyHkunelt ‘V,, u ero ByluncmeHHe 
He BbISbIBaeT IPHHIUMNHaJIbHbIX TpyftHocTe. IIpeqmaraemblii B HacTOAtUlel pa6ore 


cmocoO MpesHasHaveH [Id OWeHKM BToporo uwieHa B (6) o?,, cooTBeTCTBYyIOLero | 


aB? 
MapaMarHuTHOMy yseHy dopmywbl Pamcu. Kak u3BecrHo, muta JIMHeHHbIX MOJIe- 
KYyJI 3HaveHHe os? MOMKHO MOJYYMTb 3 OMBbITHbIX JaHHbIX (°%). 
Boipaxenve (6) sHauuTesbHO ynpollaetca JA cayyan, Korga MOueKysap- 
Had OpOuTa COCcTOMT M3 aTOMHBIX (rHOpHAMSHpOBaHHBIX) OPOHT TOJIbKO JByx 


aToMoB. IIpH 9TOM Qaz=0, Qrx = YR, Quy = —xR, Qoe =O (aKpanupyercs | 


ANPO a; R—MexjlysfepHoe paccrosHHe). Bri6vpax Ocb nO HarpaBJIeHHIO OT aK 
b, Haliqem Jia curMa-cBa3K: 


yM, 


a 


Ho), B= 0. (7) 


Ec Mbl uMeeM Jeno c (byHktmeli MeTofa BaJleHTHEIX cBa3el, TO obmeli 


| p Rs 
(popmy Jib ANA Sag NONYIMTh Heb3A; WIA PYAKIMM JBYX9IJICKTPOHHOH KOBaJIeHT- 
HOH CHIMa-CBA3H aTOMOB a HU 


| ¥ = (2 + 25°" [eq (1) p (2) + 95 (1) a (2)] 


| (rae S = (9%] $9)) MoxHO nOJyunTS BbIpaxkenue, avamoru4noe (7). Ucnomb3ys 


3aTeM J\eHCTBUTeIbHOCTh (byHKIHt © u cBOlicTBa Onepatopa M, NOYYHM JA 
_ CHIMa-CBA3H 


e= 14 


4 (a0! , avy 
° = 3mc2 rae (99 + 2%9999 + 93) dt 4- Rag \;- dt + 


+ BER og nd] 


| . . ra 
me N=1+4S; k=x=1 ana monexynapnpix op6ur uv k=2S, «=S, 
N=1-+ S? yu Kopasteutuoli cpasu. Tlepppifi une B KBaypaTHbIxX cKOOKax 
/COOTBeTCTBYeT 5%, Ba MOCJeIHHX oP. 

C nomompbto (opmysbt (8) MbI BHTUNCIMIH o? Aa MoseKybt H, c pasmmy- 
HbIMM (byHkyusamMu WY) npy R= 1,4 at. eg. ATomuple (byHkuuy Opamuch B Bue 
0 t —Orn. & 
a = §(1 + cZ,)e ~%; €— HOpMupoBouHan mocTosHHaa. Kak noKka3aJI pacuer, 
BKJIOUeHHe B 9° YJIEHOB Bula cze—“" WpakTWYeCKH He BJIMAeT Ha Pe3YJIbTaT 
(ecu c~ 0,1). ostomy mbt mpwBoquM pesysbTaTHI BbUMCJIeHH mpH c= 0. 


= 1,00. eal Borel 9 


Mouekysiapnpie op6uTb, —1056? 0,38 0,48 0,49 
KopawentHaa cBA3b, — 1056? 0,43 0,55 0,56 
Tlonysmnupuyeckoe 3Hayenne (3), —10%0? 0.56 


Alma MosekyJIApHow opOuTbl c « = 1,17 Obia nponsBeqeHa BapHallua na- 
pametpa y,. IlowjyueHHoe 3HayeHHe Yp eHCTBHTeMbHO OM3KO K ej\MHUIe: 

lye = 1,1. [pu stom o? = —0,53-10°. 
VHutrepecHo OTMeTHTb, YTO (PPYHKIMA, OMMCbIBaIOWLad [Ba HeBSaHMOJelcTByIO- 
mux aroma Vy = 9°(1)°(2), qaeT pesyJbTaT, AOBONbHO OM3KMH kK OMbIT- 
-HOMY 3HayeHHIO: o? = — 0,67-10°5. BorqucsieHHbii C NOMOLIbIO 9TOH (yHKIAH 
| WMaMaruuTHbih ue of = 2.8-10°°, uro nouTH CoBMayaer Cc pe3syJIbTaTOM, IIO- 
YYeCHHDIM C MOMOMIbIO MOJeKysApHBIX op6uT (2,83-107°) nam c dynKunert 
Tatrnepa — Jlonqona (2,78-10°°). Oto sBaaeTcH KOCBeHHbIM MOATBepkTeHHeM 
‘TIPCANOMNOREHUA O MOKAMbHOM JIAaPMOPOBCKOH MpeleccHH IJIEKTPOHOB. 

Bpiia BEIuuCIeHa NOCTOAHHaA SKPAHHpOBaHHA AIA NpoTOHAa B cBA8AxX C—H 
[WIA PasIMIHbIX BULOB THOpUAUsalMu aTOMHEIX OpOuT aToma C, MpHyem MBI pac- 
‘CMaTpHBaH 2KpaHHpoBaHHe, OOYCOBIeHHOe TOIbKO JBYMA 9J1eKTPOHaMH, 
OOpa3yIOULUMH CBA3b; MpHBOAUM pesyJIbTaTbl pacuera. 


sp® sp? Sp 
Tun ruOpugusanan 10°s —10°o? 10°s —10°o? 10°s —10°s? 
MowekyaApHble opOuTt Deva. (0) (fil 2S em AO Paco, Ong 
KopasieHTHan CBA3b 2228 SOKS2 Dae OK SO Doth WO tes 
OKcrepumeHT 2,92 (CHa) 2,97 (CHy) 2,86 (CpHe) 


Bo Bcex cryyaax Opasucb cleliTepoBcAne aTOMHbIe (PyHKUMH; PaBHOBecHoe 
paccrosHue R = 1,08 A. 
Takum o6pa30M, pasiuuue THMOB rHOpHAusallHH He MOxKeT OObACHHTb XMMH- 
yeckue caBurn B paay CHy, CoHa, CoHe. 
Ocrapasicb B paMKaX TeOpHH BaJICHTHbIX CBA3CH, MO?KHO NOMbITATbCA YYCCTb 
BUIMAHHe IeKTPOHOB, He YuaCTBYIOWLUX B aHHOl cBasu. B pa6ore (*) sto Je- 
2 3 > , o 
jlaeTcaA C MOMOILbIO (bopMysbl 53; = — 2y;/R;, The 03; — BKJIa, BHOCHMbIM B 
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9KpaHHpoBaHHe i-H CBA3bIO MOJIeKYJIbl; Y;— AHaMarHuTHad BOCIPHHMYMBOCTb 
3ToH cBa3H; R;—paccrosHue oT 2KpaHHpyemMoro Apa WO WeuTpa TAKeCTU 
9JIeKTpOHHOM moTHOcTH cBaA3H. IIpH MpHMeHeHHM 93TOH (OpMyJIbI MocJleqoBa- 
TeJIbHOCTh H3MeHeHHA o B pay CHy, C,Hy, C,H, cosnagaeT c onbitom. Tem 
He MeHee, H3-3a HEKOPpeKTHOCTH BbIBOJa 9Ta PopMysia HeBepHa. B 9TOM JlerKO 
yOeHTbCA, BbIUHCIAA, HalpHMep, 2KpaHWpoBaHve Apa YyasleHHbIM OT Hero 
3JICKTPOHOM aTOMa BOJOpoya B 1s-cocTOAHMH (lpefmouaraeTcH, YTO 3JIeKTPOH 
He B3aHMOyelicTByeT C 3apaJOM 9KpaHHpyeMmoro sfipa). Pacuer aeT 


5 Sipe l ee peaRiagige 140 Sm 
eh S3mora, © (i +h Ay } 
ea, . ae 
(a, — Oopopckuli pawHyc), a He do = mas pa? KAK 9TOrO TpeOyeT (mpH O0ovIb- 


mux R) dopmysia Crecbana. 

Buamsuve JasieKuX CBA3eH MOXKHO ObIIO Obl y4eCTb CJIeyIOUIMM OOpa3soM. 
Ilycth TeH30p JMaMarHHTHO! BOCIIPHHMYMBOCTH CBA3H ECTb Yap (X = */sXaa)- 
Torga np HasloxKeHuu moma H cBa3b MpHoOpetTaeT MarHHTHbI MOMeHT 11, = 
= yagl,, cosqaloujMH B TOM MecTe, re HaxoJuTcA 9KpaHupyemMoe Apo, Mar- 


, il / 
HuTHOe novIe 6H’, = Rs [3R.RgMg —m, R?]. Tak kak, no ompegzesenuio, Hy, = 


il x 4 
3[3RaRyXve — Xap R?] u 6s = — Rs [RiRexXag— 


= — Guplle, TO orn) = R 


Tlonyyexnot (opMyJIOH MOKHO NOJIb3OBaTbCA, eCCJIM H3BeCTHbI BCe TPH rJiaB- 


HbIX SHAYCHHA TCH3OPa Yag. as pacCMaTPHBaeMbIX MOJICKYJI 3TH BeJIMYHHBI © 


BbINHCJICHbI B paOoTte (*), HO C HefOCTaTOYHOH TOUHOCTHIO: JIA Pa3HbIX BOJIHO- 
BbIX (PYHKUMH OHOM UH TOM Ke MOJIeKYyJIbl MOJIYUaIOTCA CYUECTBEHHO pa3JIMUHble 


3HAYCHHA Xxx, Yyys Yez. ITO MaJIO CKa3bIBAaeTCA Ha BeJIMUMHeE y, HO OUCHb CHJIb- 


HO (BMJIOTh O 3Haka) BulHAeT Ha 49. 


KauecrBeHHoe OObaACHeHHe CMeKTPa YKa3aHHbIX MOJICKYJI OblIO MpHBeeHO > 


B paOote Ilonna (°) Ha OCHOBaHHH TpeycraBseHHA O WHPKYJIAWMH ATOMHBIX 
TOKOB. OJHaKO B STOK paOoTe MpeHeOperaerca NepeKPbIBAHHeM BOJIHOBbIX (YHK- 
WHH, a yuer 3TOFO OOCTOATEbCTBA BHOCHT TaKOH Ke (NO NOpALKY BesHUMHbI) 
BKJla]\ B IXPaHHpOBaHHe, Kak HW paccmaTpuBaemaa IlonsoM WHpKysIAWMA TOKOB. 
B HaumMx pacuerax addekThl, O6ycOBIeHHbIe MepeKpbIBaHHeM, Jalor Oosee 
MIOJIOBHHbI BCeH BeEJIHUMHBI o, T. €. BeEMUHHY NopayKka 10°. OneHku xe acpdeKToB 
MapaMarHuTHOH WAPKYIAWHM TOKOB Jalor BemM4unHy NopsgzKa 10°-&—10°° (°). 

AstTop Bbipaxkaer OarofapHoctb upod. H. JI. Coxonosy 3a o6cyxeHua. 


Tloctynusto 
2 IV 1958 


UMTHPOBAHHAS JIATEPATYPA 


1H. B. Anekcaugzpos, JAH, 119, Ne 4 (1958) 2M. J.Stephen, Proc. Roy. 
Soc., 243, 264 (1957). *N.F. Ramsey, Phys. Rev., 77, 567 (1950); 78, 699 (1951); 83, 


540 (1951); 86, 243 (1952). *J. Tillieu, Ann. de Phys., 1, 471 (1957); 2, 631 (1957). 
5 J. A. Pople, Proc. Roy. Soc., 239, 541 (1957). 
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okaann Akanzemun Hnayrk CCCP 
1958. Tom 121, Ne 5 


TEO®SH3SHKA 


M. C. AHILbI®EPOB 


JIABOPATOPHOE BOCMPOH3BEJEHHE CEACMO3JIEKTPHYECKOLO 
IPPEKTA BTOPOrO POJA 


(ITpedcmaeaeno axademuxom A. A. Cxouuncxum 18 IV 1958) 


_ A. T. Vipanos (*) nyrem skcnepuMenta c MMIYJbCHBIMM (B3PbIBHBIMHM) Tpo- 
weccaMH B Mose OOHapyxKu MU UCCeOBa celHiCMOSIeEKTpHYeCKHH adpekT BTO- 
poro pola: NMoABIeHMe NO BAMAHMeM CeliCMHYeCKOH BOMHbI pa3sHOcTH MoTeH- 
UHaloB B ABYX COceAHHX TOUKAX NoOposbl Ges Kakoli mH60 MpesBapuTenbHoli 
MOnApHsaluu sTOH Moposb! (B oTMUHe oT sdceKTa MepBoro pola, uMeroulero 
MeCTO NPM HaJIH4YHH MONAPW3alMM BHeWIHHM 3JICKTPH4eCKMM HallpsAxKeHHeM). 
A. WU. Dpenkend (?) Aan Maremarnueckyio Teopuio celicmosmeKTpHyecKoro 3p- 
bekTa Broporo pola, UCxoAA M3 MpelcraBeHHi O NoTeHMale dumbrpalun, 
BOSHHKAIONLEM B Pe3ybTaTe OTHOCHTebHOFO ABYOKCHHA MOHOB JMCCOMMMpOBaH- 
HOrO paCcTBOpa MeTaJJIM4eCKUX CoeH B Nopax TBeporo KapKaca ropHol mMo- 
Powbl. 
| Hackobko HaM H3BeCTHO, CelicCMosTeKTpHYecKuH addekr Broporo pola 
B MaOOpaTOPHbIX YCOBHAX He BocIpoNsBoAHICA, xoTA Moku (°) eure B 1918 r. 
‘HaO10J{al BECbMa OJIM3KOe K HeEMY ABJIEHHe: OOpasoBaHHe 9. Jl. C. B YBaxkKHeHHOM 
mecke No], BIMAHHeM rpaduenra JaBseHus. OkcnepuMentp! Moku NpoBoLMIUCh 
'B KBa3HCTaTHYeCKOM PeKUMe NMOCTOAHCTBa TpawveHTa JaBeHHA, MopoxTaB- 
Mero COOTBETCTBEHHO NOCTOAHHYIO 9. A. C., TOra Kak CeHCMOIIeKTPHYeCKHH 
seddext A. T. VMBanopa nadmtofaica mp 3HakOMepeMeHHOM MeXaHHYeCKOM BoO3- 
lOy2KJeCHHU, BbISbIBABLICM COOTBETCTBCHHO 3HaKOMepeMeHHyW 9. J. c. Bemuunua 
9. J. c., Bo30yxKaemMohH Mmpu celcMoseKTpH4ecKOM 93cppektTe Broporo pola, 
igqpe3BblualHO Mala; Jit ee OOHapyxkeHuA Moku NpHMeHA BeCbMa YYBCTBH- 
TQIbHbIM JWIMHHOMepHOLHbI ralbBaHoMetp. B cBA3H C OTCYTCTBHeM CTOJIb Ke 
MYBCTBUTE/IbHBIX TPpHOopoB Aid Avanasoua celicmuyeckux uacrot A. T. WBaxoBy 
yiasl0cb HaGl0aTb CeHCMOIIEKTPHYeCKHH sddekr TOJbKO MpH ocTaTouHo 
(MOULHOM BO36y2KJeHHH, CO34aBaeMOM B3PbIBAMH B HelocpeACTBeEHHOM O1M30CTH 
oT NyHKTa HaOmosenua. OrcyTcTBue JocTaTOUHO MOLIHOTO BOSOYANTeIA ABJIA- 
Mocb JO CHX MOP OCHOBHBIM IIpeNATCTBUeEM WIA BOCMPOH3BeeHUA CeHCMO3EKT- 
ouueckoro adpbekta Broporo posa B saOopaTopHBIx ycnoBuax. Ham yamocb 
lIpeofloleTb 3TY TPYAHOCTh, HCMOMb30BaB Pe3OHAHCHbIe CBOMCTBa oOpasia Top- 
oi Moposbl, uMeroijero cbopMy MpusmMaTHyYecKkoro CTepxKHA. 

| CrepxKenb JMHOi 235 MM 43 MpesBapuTeIbHO yBaxKHeHHOrO ClaHia ycra- 
HaBsIMBaeTCA TOpIOM Ha BHOpaTOp, BOsOyx*aBIUMH B HEM KOseOaHHA 3BYKOBOIi 
NacrotTbl. B KayecrBe BHOpaTopa Obl HCMOMb3OBaH Mbe303eCKTPHYeCKUH FHApo- 
poH, muTaempld mepeMeHHbIM HalipaAxkeHHeM OT 3ByKOBOrO PeHepaTopa, Tans 
/cTpaHeHMA S/IeKTPHYeCKOH CBA3H Me%Ky CTepxHeM HM KOpITyCOM BuOpatopa 
MexKIy HumMu Oblia MoMelleHa TOHKad CIOAAHaA MpoKarKa. tis oOecneyenna 
\aylexkHoro MeXaHHuecKoro KOHTaKTa CTep2xKeHb K TpoksatKe u MpoksayKa 
ik BHOpaTopy MpHTHpaHCb Ha KaCTOPOBOM MaCule. 

| B cepeyuHe crepxKHA H Ha OMHOM U3 eTO KOHIOB OblIM yKpeleHbl Me/HbIe 
h6olimbl C IpuMaAHHbIMA K HAM 9KPaHHPOBaHHbIMH MpOBOAHHKaMH. Stu OOOHMb! 
hTYy2KWIM SeKTPOAaMH, C KOTOPBIX CHHMaNaCb 9. 1. C., BOSHHKAIOIad BCTeN- 
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crue celicmoaiekTpuyeckoro acppekta. Ilocne mpedBapUHTeIbHOTO YCHCHHA OH@ 
noflaBanacb Ha KaTOLHBI ocuMnorpad (cM. puc. 1). | 

Ha6Omolaa KapTuHy Ha 9KpaHe ocuMOorpada, 6e3 Tpya yAanocb oOuapy- 
XKUTb CYUIECTBOBaHMe BECbMa OCTPbIX HM JOCTATOUHO HHTCHCMBHBIX Pe3OHAHCOB. 


Z 


Puc. 1. Baox-cxema aa6opaTopHoro BOCTpOH3BeeHHA CelicCMO3JIeKTpHue- 

cKoro apexTa sToporo poga. / — 3ByKOBOH renepaTop, 2 — Mbe303s1eKT- 

puyeckuH BuOpatop, 3 — cuolaHad MpoKsagKa, 4 — ClaHNeBbIi cTep- 

2KeHb, 5 — 2eKTpoAbl, 6 — yCUIMTeb 3BYKOBOH YaCTOTEI, 7 — 2ICEKTPOH- 
HBIH OcMsIOrpad 


Ha COOCTBeHHbIX YaCTOTaX CTepxKHA. YlaloCb 3aperHCTPHPOBaTb Ba Tak 
pesoHaHca, YacTorH KoTopHIx: 2800 rH HecKosbKO Bpue 5000 ry (cM. puc. 2 
XOpOllO COBMaIH C COOCTBEHHBIMA YaCTOTAMH CTepxKHA, OMpee/eHHbIM 
B. MW. Byxs apyrum cnoco6om. MxtrepecHo oTme 
TUTb, YTO Pe€3OHAHCbI BHOpaTopa (HeKOTOpbIe 4H: 
HUX Obl BeCbMa HHTCHCHBHBIMM VM JIerKO OTMeUa- 
JIMCb Ha CYX) HOO COBeplleHHO He pee 
Ha 9KpaHe oclumorpada, mu6o mposBasnuc 
Becbma ca6o. | 

Bpwio yCTaHOBIeHO, 4YTO OCTpoTa pe30HaHCOr 
TIpH CeHCMOIECKTPHYeCKOM SPPeKTe CHJIbHO 3aBH- 
CUT OT BIaxKHOCTH Noposbl. HanOonee ocrppie us 
HaOOWaBLIUXCH HaMH pesoHaHCoB oOadanH ab- 
comoTHOH wmpuHoH 10—20 ru, uro npu yacto- 
tax 3000—5000 ri, cooTBercTByeT OTHOCHTeJIbHOL 
mupuHe He Oonee 0,5%. Ha6mtogaBuineca mpy 
PeSOHAHCHBIX YaCTOTaX 3HaeHHA 9. J. Cc. ROCTH- 

| ranu 10°* BombTa. Bue o6nacreli pesonaHca BO3- 
ih HHKaloMlad B CTepwKHe 9. J. C. HaCTOMbKO Maula, 

2000 3000 = 5000 0P24 + uro HaOMOJaTb ee NpaKkTHYeCKH HeBO3MOXKHO. 

Yacmoma koneoanuu Ammiutya KoneOaTenbHOH CKOPOCTH KOHILOE 
Puc. 2. Uactoruaa xapaxte- CTeP%KHA, MpHONwKeHHO OlleHeHHasd NO 3Ha4eHHIO 
pucTuKa 9. J. c. celicmoasmexT- YPOBHA 3ByKa (*) (He MeHee 120—125 yeun6en B He- 
paueckoro sppexta B cTepxKHe OCpeCTBCHHOM OM30cTH OT BUOpaTopa), cocraB- 
Bei onaean Aenean, aiset oKono 10 cu/ceK, YTO COOTBETCTBYeT CMEelIe- 
CKHMH KoueOaHuamn sByKosoi HMIO NopayKa 3—S p. [tia Bos6yxenua Gonee 

YaCTOTEI SHAUHTCIDHBIX 9. J. C. HEOOXOAUMO, OUeBUAHO, elle 
Ooee HHTEHCHBHOE JBUKeHHe. 

Cnenyer o6aBuTb, YTO MpoABMeHMIO CelicMoameKTpHUeCKOrO scbeKTa B OMH- 
CaHHOM jlaOopaTOpHOM SKCMepuMeHTe CMocoOcTBOBasa He TOMbKO 3Ha4dHTebHaA 
BeJIMUHHAa AMIVIUTYIbI KONeOAHHH CTepxKHA MPM pesoHaHce, HO HU HadexKalun 
o6pa3soM Nosxo6panHoe pacromoxKeHNe I1EKTPOAOB, OAMH M3 KOTOPEIX OI TOME- 
UleH B y31e TBYKeHMA (MocpeqMHe CTepxKHA), a APyrolt — B myyHoctH (Ha KOHIE 
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crepxkHa). H3BecTHo, TO BeHYNHa MoTeHiMana *usbTpallun HerocpescTBeHHO 
M MpPAMO 3aBHCHT OT aMIVJIHTYbIl OTHOCHTEIbHOFO JBWXKEHHA MKUAKO da3pl u 
TBepforo Kapkaca. Ecam cuntaTb JMCCOWMMpOBaHHbIli pacTBop comeli, 3ano- 
HAIOWIMH Nopbl KapKaca, HeMOJBY2KHLIM B CMY ero HHepTHOCTH (YTO B MepBoM 
MpHOMMKEHHM COOTBETCTBYeT HCTHHE), TO JePKO YBHJeT, YTO B yale BWKEHHA 
CTepKHA MOTeHUMa PurbTpalluu Oyler paBeH HYsIO, a B MydHOCTH MMeeT 
MaKCHMaJIbHoe 3HayeHHe. [losTOMy yKa3aHHOe BBIIe pacnooxKeHHe 9IeKTPO- 
JOB OGecneunBaeT HCMOIb3OBaHHE MAKCHMAJIbHOM PasHOCTH NOTeHWMAaNOB (bHJIb- 
Tpalluu. 

B cyxom cane (HUIeHHOM Barn B Mopax) Ham CelicMod1eKTpHYecKoro 3)- 
ekTa He yalocb OOHapyxKutb. Ito copnasaer c HaOm0qeHusmu Mokau u BMe- 
cTe C HUM, M0-BUAUMOMy, NolTBepxk Laer JuccounaTuBHyio runoresy A.M. Ppeu- 
Kea. ; 

_ Onncannble HaOOJeHHA MpoBeszeHb! MO HHUWMaTHBe HU Mp HemocpecTBeH- 
HOM yUacTHH MoKOMHoro akajemuka [. A. Tam6ypuesa. 


Tloctymuao 
16 IV 1958 


LWUMTHPOBAHHAS JIMNTEPATYPA 


1 A.T.HBau0 8B, U3s. AH CCCP, cep. reorp. u reopus., Ne 4 (1940). 2? A.W. ® peu- 
kK eb, M38. AH CCCP, cep. reorp. u reotus., Ne 5 (1944). %S.J.Mauchly, Terrestrial 
Magnetism and Atmospheric Electricity, June, 1918, pp. 73—91. 4 CmpaspouHuK Mawnuo- 
cTpoenua, rm. IX, Axyctuka, 1954, crp. 257. 
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OKEAHOJIOTH F 


B. Tl. POH4YAPOB 
HOBDbIE JIAHHbIE O PEJIBE®E JHA YEPHOTO MOPS 


(ITpedcmaeaexno axademuxom H. M. Cmpaxoeoim 14 IV 1958) 


Jlo noceqHero BpeMeHH CUMTaIOCb, YTO pembed) JHa UepHoro Mops u3y4eH 
OCTaTOUHO XOpolio. OWHAaKO 9TO JameKO He TaK. OcHOBHOM OObeM TIpOBOMBLUWe- 
roca Ha UepHom mope ruporpaduyeckoro MpoMepa OXBaTHIBAaJI, 3a HCKIIOUeHHeM 
MeJIKOBOAHBIX CeBeEpO-3anaHOroO H MpHKepyeHCKOrO PaHOHOB, JIMWIb HelUApOKy10 
(m0 1O—15 Km) nonocy Blob noOepexkui HM NOYTH He BEIXOMMI 3a Mpesenbt 500- 
MeTPOBOl H300aTbI. OOulee KonMYeCTBO U3MepeHHH rryOuH, npeBpiuaronnx 100 m, 
cocraBssio K 1947 r. meee 2000 (7). STo KomMYeCTBO MOUTH HE YBeIMIMIOCh To 
camoro MoceqHero BpeMeHH. KomnuectBo ruryOuH cBpIle 500 M, Mo Tem xe CBe- 
JeHHAM, CocTaBIAIO0 OKONO 1000, T. e. B cpeqHeM MO OHO riyOuHe Ha Kable 
300 km”. PacnpeleweHve MpoOMepHbIX JaHHbIX 10 MIOWlayqu, OKOHTYPeHHOH u30- 
6aton 100 M, TakxKe KpaliHe HepaBHomepHo. J[aHHble paHee BbINOJIHeEHHOLO IIpo- 


Mepa IIpeACTaBJIAIOT coOol e]MHHUHbIe U3SMepeCHHA, BbIMOJIHCHHbIC MCXAHHYeCCKUM | 


JIOTOM, MO KOTOPBIM HeJIb3A NOMYYHTH OTYeTMMBOTO MpelcTaBIeHHA O pembee 
qua. Ha stux MatTepnamax u Oa3HpoBanNcb WO MocmeqHero BPeMeHH BCe OMMCa- 
Hua pembeda Ha Uepnoro mops, a Take Te WIM MHbIe BLIBOAbI B padboTax 
A. JJ. Apxaunrenpexoro, A. JJ. Apxanrempcexoro u H. M. Crpaxoza, M. B. My- 
paropa u B. A. Cuexuucxoro (*‘). 

Kak H3BeCTHO, IPHMeHeHHe IXOJOTOB-CaMOMHCLeB JaeT KaveCTBeHHO HOBbIii 


cbakTHUeCKHH MaTepvas, OOecneunBad BbICOKYIO TOUHOCTh H3MepeHHA TyOHH 


MOAPOOHOCTh H3y4eHHA MOLBOAHOrO peibeda, B YaCTHOCTH ero MaJIbIX (popM (°). 
TlepBpii rryOoKoBOHbI MpoMep C UCMOMb3OBaHHeM 2XOJIOTOB-CaMOMUCIeB ObLI 
cemaH Ha UepHom mope 9KCneAHUHOHHbIM cyHoM Vucrutyta okeaHosornu 
AH CCCP «Buta3b» Bo BpeMaA UCHbITaTebHOrO pelica B anpene 1949 r. C 1956 r. 


usyyeHve perbeda AHa UepHoro mops mposogurca UepHomopcKolt aKkcmepuMeH- | 


TaIbHOH Hay¥HO-MCClexOBaTeNbCKOH  cTaHuuelt Mucruryra okeaHosorHu 
AH CCCP. 3a 1956—57 rr. no Bcemy Moptio nowy4eHo cBpIte 20 THIC. THHeHHbIX 


KHJIOMETPOB HEIPePbIBHbIX SXOJIOTHBIX Mpodunel, WIM CBbIe 2,5 MH. OTIeIb- | 


HbIX H3MepeHHH TyryOMHHl. 


B HacToAUelH CTaTbe HCMONb30BAHbI MaTepHabl, COOpaHHble C MOMOLLbIO 
9XoNOTOB-camonuclesB HOJI-5 Ha skcneqHWMOHHOM cyfHe «AKazemuK C. BaBu-| 
JIOB» B OCHOBHOM B 1956 r. u uacru4uHoO B 1957 r. OTH MaTepMambI He TOKO YTOU- | 
HAIOT pahee H3BeCTHbIe JaHHbIe, HO HM COJepxKaT CoBepIeHHO HOBbIe CBeeHHA. | 

Hyxke OMMCbIBaIOTCA HeKOTOpble H3 HanOomee MHTePeCHbIX MpoduseH Ha) 


Uepxoro mopa (puc. 1 u 2), npwueM riaBHoe BHUMaHHe yJleiseTcA HauMeHee 
H3Y4eHHbIM yY4aCTKaM MaTePHKOBOTO CKIOHAa. 


IIpopumb J (puc. 2) or M. Xepconec yo Mue6ony B ceBepHol cBoeli yacTH 


mepecekaeT No,BoLHOe mpoyouKenve Kppimckux rop Ha pacctosHHn 35 KM oT) 


Gepera. TOxKHBIM CKIOH XpeOTa, ABIAIOULHICA OJHOBPeMeHHO HM MaTePHKOBBIM| 


CKJIOHOM, He MMeeT YCTYMOB, MOBCeMeCTHOE CYLIECTBOBAHHe KOTOPbIX BJOIb T0-| 


Oepexba Kpbima or M. Xepcouec Jo M. Meranom npeqnonaranocn A. JI. Apxan- 

rebCKHM (*). Yrou MaseHHaA CKIOHAa 0 Mpodusto B cpeqHem cocraBaser 10°, 
oO o 

Mectamu Jocrurad 13°, mepexo K OXY WeHTpasbHol KOTMOBHHBI ocraTouHo 
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pe3ox. IIpumepHo Takoe »%e Mpoctoe crpoeHve MMeeT CKIOH HK ganaly or 
M. Xepcouec (mpodunb VIII). 

- Upodun I] or Ante Jo Vony6ot 6yxret (6113 PemeHjokuka) Jaer mpelcras- 
JIGHHE O MATePHKOBOM CKIOHe y Kppima nu KaBka3a, a TakxKe MepeceKaer OHO 
M3 HanOoyee KpyNubIxX NoLHATH Ha UepHoro Mops, Haxoameeca mpoTus Kep- 
YeHCKOrO MpoHBa. K 1oro-Bocroky or KppimcKoro nosyocrposa CKs0H pasyeieHx 
Ha 5TOM Nmpoduse HeOobIUOH BNaquHol Ha Ba yuacrka. Kpyru3ua BepXHel ero 
MOJIOBHHbI B cpeyHem paBHa 9—10°, HwxKHelt 7—8°. Omnako Kak HeOonbINe 
ycTyNbl y MOMHOKbA MATepHKOBOTO CKJIOHa, TAK H YNOMAHYTAaA BMayuna Mop- 
onorMyecknH ABIAIOTCA He YeM HHBIM KaK JOBOJIbHO Y3KHMM, BDpesaHHbIMHt 
B CKJIOH JOXKONHAMH, KOTOpbIe ul Ceyer 9TOT Mpotbutb. [pyrue mpoduau B ITOM Ke 


Hosopoccuitcn| 


8 
Ce acrononb Ta i 


DKK 
RTyance__ 


eae 


yA 


UneGony Cunon 2 IV 
Zz Batymn 


Camcy H 


} O 
Opay Tpa630n 


O 60 120km 
So ms] 


= 
39 


Pue. 1. Cxema pacnomoxeHus npomepHbIx mpodusel. / — mpomepupie ras- 

cpl l-ro pelica UepHomopckol sKCneqMUMH Ha 9KCHEAMYMOHHOM cCyHe 

«Akanemuk C. Bapusos», 2 — npoduan, nmpupenenuple Ha puc. 2, J— sm- 
‘HHH MpeqmolaraeMblxX pa3omMos, 4 — OCH MOABOAHEIX xpeOToB 


Jalone, HaNpHMep Ha 10Tro-BOCcTOK OT STbI, aloT ClerKa BOJIHHCTYIO, HO 6e3 
de3KHX YCTYMOB JIMHMIO CKIOHA, KPyTO Majatollyio cpa3y Ao rayOuH nopslKa 
2000 mM. | 

_ Y Kapxasckoro no6epexkba Ha npoduse // BEIaBIAeTCA V3KHH e060, KOTO- 
OHH mpoxogur or TeneHoKuKa Ha CeBepo-3alal Bob SOepera u, TyOOKO Bpe- 
3aicb Ha wiupote Hopopocculicka B MaTepHKOBYIO OTMeJIb, TAHETCH MOUTH JO 
uupotp! Anam. Tor xe xKe06 mepeceyen mpodunem /// or PenenyaKnka Ha 10ro- 
Pinan, BnowHe BepoOsATHO, UTO 9TOT 2%KeN0O NpHypoveH K passoMy, 10 KOTOPpOMy 
IPOHCXoOAMIO ONycKaHuHe 1oro-3anaHOH YacTH Ha OTHOCHTEIbHO CeBepo-BOCTOU- 


I 


“oi. Becb cxon or Hopopoccuiicxa o Tyamce cubHO u3pe3aH MHOTOUNCeH- 
HbIMH MOMepeYHbIMH OJIMHaMM UM WMMeeT B BepXHeH yacTH KpyTH3Hy Jo 20°, 
i uuorga u cBbute 30° (y PanbutmBoro TenenyKuKa). Boob HeKOTOpbIX yyact- 
OB STOrO MoOepexkKbsA MpociexkMBaloTcA TeppacoBuAHble ycTynbi (pours V, 
7M. Kojoul), HO yBepeHHO MpoKOppeJIHpOBaTb UX Mexky coOol, moka He ClelaH 
jonee JleTabHbI MpOMep, HeJIb3s. 

_ HawnG6onee c10xKHbIM pacuIeHeHHeM KaK B 30HE MaTePHKOBOFO CKJIOHA, Tak 
1 Ha OobIUMX TIyOMHax OTIMUAaeTCA pembed wro-BOcTOYUHON YacTH MOpA — OT 
Syxymu Jo Tpa6sona (cM. cepepo-BocTouny1o yactb mpoduna /V). TloxBogHprit 
Dembed cocTaBaeT 3eCb pe3KHH KOHTPacT CO CNoKOMHbIMU (bopMamu pembedpa 


XONXUACKOM HH3M€HHOCTH HM OTparkKaeT, NO-BHAMMOMY, CJIO2%KHOe CTPoeHHe ee 
byHyameuta, mepeKpbiroro Ha cylle Goee MOMOAbIMM OTJIO*KeHHAMH. Ha sanaq- 
) 


repepo-sanay or M. Ilepexut, BepoaTHO, MpoxoguT pasom (Ha mpoduse [V on 
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BbIPaKEH CTYMCHbIO Ha JHE KOTJIOBMHLI), MO KOTOPOMy ‘oxKHaA YacTbh NocieqHeH 
onylleHa oOTHOcHTebHO ceBepHolt Ha 80—100 M. JiuHuA TIpelnonaraemoro 
pagioMa, MepeceueHHad TpeMA TaicaMH, YETKO MpOceKUBaercA MO MPOCcTupa- 
HHIO Ha paccroaHun cBbiie 100 KM. 4 } 

Y Auatonutickoro no6epexkba HavOouee KpyMHOH copMon pembeda ABIAeT- 
CA HeM3BeCTHBIH paHee MOABOAHbIH XpeOeT, PacNOOXKeHHbIN MeKly M. JioknBa 
u CHHOMOM u nporsaruBaionuiics mpumepHo Ha 150 KM Byoub Oepera, B 50— 


10 Anebary mM. Xepconee =O 


M 


1000 


2000 HT 


3. Ara 


Glonyban Bb pee leen@rkuk 
MG 


Qn 
1000 
2000. ZOO0 
03 Toab30H m.Anaknun CB ie Camcyn 
M 
1000 


2000 a 
* 103 m.Lpkuba m.kodou CB 


Odmeunbii C 


103 m Kanuak pun m.Xegconel CB 


Om 


Puc. 2. IIpoctbuau UepHoro mops. CooTHomeHue PropH3OHTaJIbHOro H: Bep 
THKaIbHOrO MacuiTa6a | : 27 


| 
| 
| 
| 
70 Km or Hero (puc. | u puc. 2, npotbub V u V/). Ha toro-Boctoke xpe6er co-: 
WICHAeTCA C MATeEPHKOBOH OTMeNbIO WH HMeeT TWIOCKy!O BepluiMHy. K ceBepo-3a- 
nay OH MOCTeNeHHO Norpyxkaerca, NpHueM BepiluHa ero mpHoOperaer sBce 6o-' 
lee 3a0CTPeHHbI BU. BuemHuii cK0H Xpe6ra Oomee MpocT NO CBOeMy cTpoeHutol 
M MeHbIle H3pe3aH, YeM CKJIOH, OOpallleHHbI K Oepery. O cyulecTBOBaHHH caMo- 
CTOATEIbHOFO MOAHATHA MpHMepHO B 3TOM paloue emule B 1938 Tr. BEICKasbIBaJIH! 
mpemnooxkenne A. JI. Apxanrenbexult u H. M. Crpaxos (*). Napansmenbuo xpe6-+ 
TY, HO OMxKe K Oepery, MpoxoLNT BNAaNHAa, OCORKHEHHAA MPOAOIbHbIM 2*Ke0- 
60M, KOTOpad TakxKe Morpy2kaerca B CeBepo-3analHOM HanpaBeHun. Hauunast 
or mbica Badpa, Blomb Gepera Ha 3anay, MpocrexKuBaerca BTOPOH xpeG6er MeHb+ 
INMX Pa3MePOB, Take OTAeNeHHbI OT Oepera BNaQHHOH. | 

Or CuHona to WneOony, rie MaTepukoBas OTMe/Ib pacmiMpena, XapaKrepi 
CKJIOHa COBeplIeHHO MeHseTcH. OOpatiiaer Ha ceOA BHHMaHHe Mamand u3pesaH- 
HOCTb NOBEPXHOCTH CKJIOHA, EAHHbIM YCTYNOM Maflatolllero nMouTH K MaKCHMasb4 
HBIM TiyOuHam UepHoro mops. Kpytu3na ero mocreneHuo Bospacraer cBepxyl 
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BHHS, Mepexofl K BbIPOBHEHHOMY HY KOTJIOBMHBI OUeHb pesKuli (npodurb ys 
Hemuoro sanafuee UneOony mend cyxKaercn 0 HeCKObKUX KHJIOMETPOB, a T0- 
BEPXHOCTb MATEPHKOBOrO CKOHA HMeeT OO/IbIOH YKIOH H CHIbHO paculeHeHa 
KOPOTKUMH, HO riyOokuMM JonuHamu. KpytTu3Ha cKOHOB Hu r1yOuHa Bpesa 
STHX OHH HACTOJIbKO BEMKH, YTO BbIPOBHEHHOe THO WeHTPabHOH KOTJOBMHbI 
¢ rmyOuHamn B 200 M MoxuHo BcTpetuTb B 9—10 munsax oT Oepera. AHomoruyuHoro 
THNa CKJIOH TAHETCA BLOb NOOepexbA NO Dperu Ha nporaxKeHuH Gomee 200 KM. 
Hour Takum xe COMKHBIM OKa3aCA HM MaTepHKOBBIi CKNOH Mexky Operiu 
u Bocdopom. MxorouncaenHbie NoABOAHbIe JOMHbI C HEPOBHBIM JHOM Mpopesaror 
€ro 3eCb MO] pasIMUHbIMM yrviaMu K Oepery. Cy” no mpodumio, CKO CocTouT 
M3 HECKOJbKUX ycTynoB. Bepxuaa uacTb ero o6bmHO KpyTa (Jo 12—15’), 
HWKHAA Ooee Moora U CHOKOMHO MepexoUT B CuerkKa HepoBHoe HO ry6oKo- 
BOJHOH KOTJIOBMHbI (podusnb VJ). Becb pation or Cunona no Bocibopa Obi Je- 
TeIbHO usy4yeH B 1957 r. MHOrOUNCeHHBIMM paspe3aMH, KOTOpble 3ecb He MpH- 
BOJATCH. 
Upodunu VII u VIII uepes marepuKopplli cKOH ceBepo-3anaqHol uacTH 
MOpx ator oOulee MpescraBeHue Oo ero pembede. Bepxuas Tperb CKOHa HMeeT 
HanOoJIbllyi0 KpyTH3Hy H BeCbMa CHJIbHO pacueHeHa, 4TO XOPOLIO BUHO Ha 
mpodune VIII Kk Bocroxy ot M. Kanuaxpa. Hue cK0Hn BbInomaxkuBaetca, 06- 
pasya wupoKkyto (qo 30—40 km) cryneHb; pacumeHeHue 3fecb HeBeuKO. 3aTeM 
youl naeHua CHOBa yBemmunBaetca. Ene Hu2Ke MOBeEpXHOCTh Ha OU€H MOOro 
| HakJIOHeHa K 10FO-BOCTOKY H CHJIbHO cryiaxKeHa. CaMbI HWKHUM ycryn ABAeTCH 
Tepexofo K JIOKY KOTOBMHDI (Ipod@uib V//). Ilo HuKHeMy ycTymy Ha 3TOM 
“WM Ha ApyrvX HMeIOUMXcCA NpodusAX MOXKHO MpeANOMORUTEMbHO HAMETHTH JIH- 
HHIO pa3JIOMa, OTJeAIOMLyIO THO KOTMOBHHbI UepHoro Mops oT MaTepHKOBOrO 
CKJIOHA. 

TakuM o6pa30M, WeHTpasbHad KoTIOBHHAa UepHoro MOpsA O4eHb YeETKO OKOH- 
TYPeHa BeECbMa CJIOXKHbIM HU pasHOOOpa3HbIM 0 CBOeEMY CTPOeHHIO MaTepHKOBbIM 
CKJIOHOM. Mck104ueHHe COCTaBIAeT JIMUIb CeBepo-3aNaHblit yroul MOPA UH, BO3- 
MOXKHO, paliou M. Kanuakpa—bocdop, re o6ulaa KpyTH3Ha CKJIOHA OTHOCHTEJIb- 
HO HeBeyIMKa WM MOBEPXHOCTb ero MiaBHO, O6e3 pesKoro MepernuOa NepexolUur 
B NOBEPXHOCTb {Ha KOTJIOBHHBI. 

J[HO caMOH KOTJIOBHHbI MpelcTraBAeT COOOM MpHMep NOTH HeaIbHO pOBHOH 
moBepxuHoctTuH. JlocrarouHO CKa3aTb, YTO HepeKO Ha MpoTaAKenHH 70—80 KM 
TyIyOuHa WWIaBHO H3MeHAeTCA B Mpelemwax BCero JIMUIb HECKOJIbKHX MeTPOB; II0- 
JOOHbIX MpMMepoB MOUTH HeIb3A HaliTH Ha paBHHHaX cywiM. MaKkcumasbHble Ply- 
Ouubt UepHoro mops, Tak »%Ke Kak HW HavOoslee CrviaxKeHHaA YaCTb KOTJIOBMHDbI 
mpu6auxenp K Anatonulickomy mobepexkKbi0 Mexky Oper u Cunoriom. IIpey- 
NoularaBluleeca pauee (°, 7) moqHaTHe MexKay AnaTomueli u Kppimom ue cyule- 
cTByer. OTTO NosrBepxaer OTCyTCTBHe NossHeli TeKTOHMYeCKOH cBa3u T'opHoro 
Kppima c Anartovnelt. 

_ OuepesHbim stTanoM B H3y4eHuH pembeda Ha UepHoro Mops ABMAeTCA Co- 
crapmenne JeTabHbIX OaTHMeTpHYeCKUX H reMopoorMyecKOH KapT, a TakxKe 


BbIACHeHHe BoMpoca O NpOMCxoxKAeHHH NOABOAHOLO pesmbeca 3TOTO MHTepecHel- 


mero B reOJIOrHYeCKOM OTHOLWICHHH BOOeMa. 


UepHomopcekasd 9KCIepHMeHTaJIbHaA Tlocrynuso 
j HayUHO-HCCMeOBaTeIbCKaA CTAHUHA 12 V 1958 
Unctutyta okeanonoruu AKazemuu Hayk CCCP 

r. DPeneHq2KuK 


| IIMTHPOBAHHAS JIUTEPATYPA 


1B. A.CHexuucKuitt, Penbep maa Uepnoro mops, 1947. * A. T.Apxan- 
§ enpcKuh, Broan. MOUI, ora. reon., 7, B. 1—2, 162 (1929) 5 98 A JT A p XaHredAb- 
3 i, H.M.Ctrpaxos, [eomornueckoe cTpoeHHe H HCTOPHA PasBHTHA “epHOrO MOPA, 
i. AL CEG, 1938. 4M.B.MypatTos, Textouuka CCCP, 2, H3_. AH CCCP, 1949. 
57.5. Yauuwes, Tp. Mucr. oxeanosorun, 5,17 (1951). © B.®. To6Opnuun, 3emue- 
pemenue, KH. 1—2, 124 (1922). 7 H.W. Auaxpycos, Ban. MOMII, ora. reon. Aanage<4, 


183 (1926). 
| 
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BHO®H3HKA 


JI. A. APPHKAHOBA 


BJIMAHHE OBJIYYEHHA HA AKTHMBHOCTb HEKOTOPbIX ®EPMEHTOB, 
JIOKAJIM3OBAHHbIX B CTPYKTYPAX TIJIACTHHYATHIX TEJIEW 
BPbDKEMKH KOWEK 


(IIpedcmaeaeno axademuxom H. H. Anuxxoeoim 17 II 1958) 


PelenropHble alimaparb cipaBeIHBO CUNTAIOTCA OJHOM u3 HanOoee peak- 
THBHBIX YaCTeli HelpOHa MO OTHOMMEHHIO K JIeEHCTBHIO CaMbIX Pa3JIMUHbIX MOBPex- 
jaroujux areHTos (*). Tem He MeHee, BOMpOoc O AelcTBUM HOHHSHPYt!OUlero M3W1y- | 
YeHHA Ha PellenTOPHbIe CHCTeMbI OPraHH3Ma SABIAeTCA MOUTH He HSYYCHHHIM. 
Jlumib B Camoe mocneqHee BpeMA NOABHIOCh HeOONbUWIOe YNCIO UCCIeLOBaHHH, 
B KOTOPbIX HMeIOTCH YKa3aHHA Ha BOSHHKHOBeCHHE OLIPeAeeCHHbIX H3MeHeHHK 
pellenTOpHEIX: annapaToB B OOYYeHHEIX TKaHAX ((**) uw Yp.). ia nonmManus 
cylllecTBa H3MeHeHHH, MpOHCXOAMMX B OOJYYeCHHIX pelleniTopax, BaryKHelee 
3HaueHHe HMeeT H3Y4YeHHE CAMbIX PAHHUX STAMOB PasBUTHA JyYeBorO Mopaxke- 
HHA. DUsHONOraMH NOMYUeHLI MaTepHaJIbI, CBUACTEbCTBYIOMNe O TOM, UTO OnO- 
SIIEKTPpHUeCKaH AKTHBHOCTb UYYBCTBUTeIbHOTO HepBa MPH TaKTHIbHOM pa3jipa- 
X%KeHHH OOMYYCHHOTO yUacTKa KOXKU H3MeHAeTCA Cpa3sy %*%e Bee 3a Bosfelicr- 
BHeM (”). OMHaKO STH JaHHble He PaCKPbIBalOT IPHPOAb! ABIeEHHM, UpoMcxoA- 
IMX IIpH 3TOM B pellenTopax. 

C llebiO H3yYeHHA CaMbIX PAHHHX H3MeHeHHH B pellelTopax HaMH OblIM M0- 
CTABJICHbI ONbITHI C JOKAIbHbIM OOJYYCHHEM TWIaCTHHYATHIX Teel, OppnKkeiKn) 
Kowek. []nacrunyatble Teibla NpUwHaliexkKaT K THY HAKAMCyMpOBaHHbIX 4YB- 
CTBUTEJIBHBIX HeEPBHbIX OKOHYAHHH. B dyHKUMOHaIbHOM OTHOUIeHHH, Kak oG 
STOM CBHJeETEIbCTBYIOT CPUSHOMOTHYeCKHE UCCIeEMOBAHHA, OHM ABMAIOTCA Gapo 
pelientopamn (°,”). 

PaOora mpoBefleHa Ha TOTaIbHBIX Mpenapatax OpbnKeku. O cocrosHuH pe- 
WeNTOPOB CYAMIM MO AKTHBHOCTH IWleOUHOH HM KUuCTOH PoctoMoHOscTepas HU XG-4 
JIMHSCTepasbl, BbIABJICHHbIX THCTOXMMHYCCKHMH MeTOJaMH. Onpirbl craBMucH 
Ha POJIOMHbIX XMBOTHBIX. KolikaM No, OOMLHM S*PUPHBIM HapKO3OM MpoH3BOLH 
ach NanapoTomus. YuacToK KUuIUKH, OpbnKelika KOTOPOH coxepmana pellentopEl.p 
U3Be€KaJICA H3 OPIOWHO NONOCTH, OOKMaAbIBAICA TAMMOHAMH, CMOUeCHHbIMH TeM4 
JIBIM (H3HONOTHYeCKUM PacTBOpOM, HM NosBeprancaA oOyueHHIO MArKUMH peHT-) 
TeHOBbIMH Jy¥aMu Ha alimapare Tuna JlepMamoOunb. YcoBua oOnyyenua: 30 KB 
25 ma, (puptp 0,1 mm Al, K®P 10 cm, momHocrb Jost 5600 r/muu., Bpema oO61y 
yeHHA 2 MHH., WMaMeTp Nous OOyueHua 5 cM. Cocequne c 9KcMepHMeHTAbHBIN : 
yuacTku OppbpkeHkH, a Tem Oomee JameKo OTCTOAUHe, NpakTHuecKn JelicTBUH 
W3Iy4eHHA He MOABepraucb — MOMKHO CUNTATb, UTO OOyUeHHe ObIIO Howry 
CTpOro JIOKAJIbHBIM. 

KOHTpovleM CAYKUIN yYaCTKH OpbokeHku, He MoLBepraBuinecs oOmyueHuIdp 
ax NonyyeHua Matepwana HenocpescTBeHHO Beek 3a OOyYeHueM MBI MpoHap 
BOAMIM pa Ononcuh. UccneqoBanuio nosBepraica MaTepnan, B3ATHIi He no03mh 
Hee 5 MMH. Nocwe BosfeHcrBua. OOpa6orka OpnKeliku Ha BbIABeHHe (pocpoMOHG} 
acTepas NpousBoMMIacb 10 MeTosy Tomopu B MoguduKaunn B. B. Tlopryranosa 
a Ha BHIABJICHMe XOMMHSCTepas — No MeTosy Kore B MognduKayuu B. B. Mog 
TyranoBa u B. A. AKkopnesa. | 
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Pue. 1. Inactunuatpie Terbia 6pprKelikn KomKH. Hlenounas docpatasa: a — KoHTposbHblii pe- 
uenrop, 6 — oOyyeHHbili perentop 
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Puc. 2. IInactunuatpe Tenbua OppnKeliku KoWKH. Kucnan cociatrasa: a — KOHTpOJbHbIl pe- 
yentop, 6 — o6sy4eHHBIH pewentop 


LAH, t. 121, Ne 5, AtbpukKaHOBa 


be ' 
‘i oe ara Yi 

i 7 : 18.2 
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Bo pcex clyyuaax Ha Mpelapatax, c1yxKMBIIMX HaM KOHTPOJIeM, B M1acTHH- 


—MaTbIX Te bax OPLMKeHKU HMeIOCb OAHOTHNHOE pacnpesetenue TIpOLYKTOB (pep- 


MeHTATHBHBIX PeaKI[HH B POPMe OKPalleHHBIX OCANKOB, NO KOHYeCTBY KOTOPbIX 
MbI M CyMIM OO aKTHBHOCTH cbepMeHToB. 

_Hanoonpmias AKTHBHOCTb IeOUHON cocdaTasbl onpeeiaacb BO BHYTPeH- 
Heli kom0e pellentopa. B o6on0uKax BOMOKHa, OCeBOM IWIMHApe MH HapyxKHo 
Kalicysieé OHA HeBewHKa (puc. | a). HanOonpmiaa akTuBHocTh KUCJOLi cbocqpa- 


-Ta3bl UMeJIa M€CTO B aKCOHAX HePBHBIX BOJIOKOH UM PellelTOpoB, HeCKOJIbKO 
-MeHDbINeH OHA ObisIa B WeHTpasbHOli Kone. B oGon04KaX BOMOKOH HM HapyxHoli 


Kalicyl€ OTMedaacb He3HAUHTebHaA AaKTHBHOCTb (pepmeHta (puc. 2 a). 
Hamm JjaHHble, Tak *%Ke Kak u MaTepHasbl ucceqoBaHua (°), MoKasaM, 4TO 
HCTHHHOM XOJIMHSCTePasbl MWIaCTUHUATHIe Tesbla He cosepxKar. JloKuaa xomuH- 


acTepasa slOKaIM3yeTCA JIMUIb B IMBaHHOBCKOM CHMIWIacTe BHYyTpeHHeli KomObI 


pelentopa. 

Ilocne oOyyeHuaA B pellenTopaX BOSHUKaIOT H8MCHCHHA aKTHEBHOCTH BCex 
HCCI€QOBAHHLIX (epMeHToB. Ha mpemapatax c BbIABIeHHOL WenoUHNOl cbocca- 
Ta30H YeTKO BUAHO yBeMYeHHe AKTHBHOCTH (bepMeHTa. YBeNMYeHHe eFO aKTHB- 
HOCTH HM€CT ME€CTO KaK BO BHYTPeHHel KoOe, TAK HM B OOONOUKAX HeEPBHBIX BO- 
JIOKOH, MpH4eM OCOOeHHO STO 3aMeTHO B MpeTePMUHANbHIX OTMeNAaX BOMOKOH 
fpuc.. 1 6). 

IIpu usyyenuu MpenapaToB Cc BHIABIeHHOH KucnOn dociarasot oKasaoch, 


UTO H HHTCHCHBHOCTb peakIM B OOJYYCHHBIX pellenTopax Oniwia Gomee HU3KOI, 
—4eM B HeoOsyueHHbBIX. Han6oubiiee CHHKeHHe AKTHBHOCTH (bepMeHta HaGvI10- 


WaeTcA BO BHYTPeHHeH KoOe, H OCCOeCHHO B NpoOXxoOAlleM B Heli akcoHe. AKcoH 
Ip STOM HepeyKoO COHapyxuBaeT PUuOpHIIApHOe cTpoeHue, Vero He BUAHO Ha 
KOHTPOJIbHBIX Ipenapatax. B nperepMHHaIbHBIX OTeIaX BOJIOKOH OCeBbIe IH- 


_JIMHAPbl HepeL@KO UMEIOT HaMVIbIBbI Helipomma3Mbl (puc. 26). 


AKTMBHOCTh JIOMKHOH XOMHHICTEPa3sbl B OO YUeHHBIX pellenropax H3MeHAeTCA 
TaK Ke, KaK HW AKTUBHOCTb WlenouHon cpocdbata3pl. [WBaHHoBCKUH CHMIIacT BHYT- 
peHHeH KoObI pellenTopa Coflep2xKUT MeHee AKTHBHBIM (PepMeHT, YM COOTBETCT- 


BYIOlHe HeOOyYeHHble pellenropyt. 


TakuM 006pa30M, B 3THX SKCNeEPHMeHTAaX MOYYCHbI WaHHbIe, CBUeTebCTBYIO- 
ive O TOM, YTO PeHTTeHOBCKHe YIM B MPHMMeHEHHBIX lO3aX BbISbIBAIOT OTYET- 
JIMBbIe H3MCHEHHA AKTHBHOCTH (ePpMeHTOB B IWaCTHHUATHIX TeIbUaX OpbokeHKU 
Kowexk. Jlokamu3allua (bepMeHTOB IPH STOM He MeHAeTCA. SAKOHOMEPHBIM ABI ACT- 
CA TOT (akT, YTO Te (PEPMEHTHI, KOTOPble PacnpeeA!OTCA B OCHOBHOM B MIpou3- 
BOJHBIX IMBAHHOBCKOM TvIMH, AKTHBU3MPYIOTCA Nocme BO3SeHCTBUA (WeIOUHaA 
doctbara3sa H JOx%KHaA XONMHSCTepasa), a KUCIaM cocdatasa, cofepxalllaacs, 
MOMMMO STOTO, H B COOCTBEHHO HepBHOM cyOcTaHIHH, TePAeT CBOIO AKTUBHOCTH. 
Ha yruerenne akTuBHocTu KucOl cochatTa3sb cpasy xe Mocaie LelicrBua Oomb- 
IUMX 03 PeHTTeHOBbIX JIyUel B HEPBHbIX 9JIEMCHTAX MO3TOBOU TKAHM YKa3bIBaloT 
Take jlaHHple (°*). 

VismeHeHua B AKTHBHOCTH (bepMeHTOB B OOJYUYCHHEIX pellemTopax CBUeTeIb- 
CTBYIOT O HaJIMUHM H3MeHeHHM B UX XHMU38Me. OLHAKO MOMYYeHHbIe Pe3yAbTATHl 
He Jalor BO3MOXKHOCTH OMpeseiuTh 3HaveHUA STHX UsMeHeHUH. MexKyy Tem, 
TPeAcTaBIANOCb BaKHBIM BLIACHUTb, ABIAIOTCA JIM STH CABHIM B aKTHBHOCTH 
UCCIIeYeMBIX (PePMEHTOB cyleACTBHeM MpaAMoro BosoyxXeHuA PYHKUMM peller- 
TOPOB MOJ, BIMAHHEM JlelcTBUA H3IYYCHUA MAM %Ke OHM MpeAcTaBasor coboH 
WMIUb OTparkenue Hapyllenusa (bu3MKO-XMMMYeCKUX MpolleccoB B OOY'NeHHBIX 
TKAHAX, UMEIOMLNX JMUIb KOCBeEHHOe OTHOIMeHHe K Mpolleccy PyHKUMOHMPOBaHHA 
pellenTopos. 

O61yyeHve pellenTropoB B Tak Ha3bIBAeMOM COCTOAHMM MeperKMBaHuA Y YKMBOT- 
HbIX B MOMCHT HaCTYMMe€HHA KIMHHYECKON CMePTH, T. e. Cpasy *Ke MOCMe OCTAHOB- 
KH cepjilla HM MpekpauleHunA AbiXaHus, MOKA3bIBAeT, UTO XapaKTePHOH KaPTHHBl 
W3MCHeHUi AKTHBHOCTH (bepMeHTOB Ip 9TOM He BOSHHKaeT. AKTMBHOCTb (ep- 
MeHTOB B OOJIYYCHHBIX pellenTopax B STHUX CyVanxX He OTMYAeTCA OT AKTHBHOCTH 
(bepMeHTOB pellenTopoB HeoOyYeHHbIX. OCHOBbIBAACb Ha 9TOM, MO?KHO ObIIO 
MpeAMono*KUTb, YTO peausal\uA :PU3NKO-XHMMYCCKUX U3MeHeHUH (bep MeHTHBIX 
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CHCTeM BO3MO2KHA JIMUIb B YCOBHAX %KUBOTO OPraHu3Ma H TO, MO BceH BeposT- 
HOCTH, H3MCHeHHSA (bepMeHTOB CTOAT B CBA3H C (PYHKUMOHAJIbHbIM COCTOAHHEM 00- 
JLYUAeMBIX PeleNTOPHbIX CHCTeM. 

Onpitbl 10 M3y4¥eHHIO pellenTopoB, OOJYYeHHbIX B COCTOAHHM aHecTe3HH, 
NoATBepAuH STO Npelnomowenne. Y wacTH ®KMBOTHHIX M1acCTHHUATHIe Tella 
OblIH OOYYeHbI B COCTOAHHM HOBOKAMHOBOM aHecTe3HH, IpM KOTOpOH PyHKIWHO- 
HMpOBaHUsA pellenTopa He mpoucxogurT. B sTux cmyyatxX Tak2Ke He yaNocb 00- 
HapyXHTb KaKHX-1H60 H3Me€HCHHM PB AKTHBHOCTH (PePMeHTHbIX CHCTeM pelenTo- 
pos. Mnave ropopa, H3MeHeHHH aKTMBHOCTH (epMeHTOB He MpOwcxoAuT Tora, 
Kora u3ayueHne JelicrByeT Ha pelleTop, HaXOJAULMMCA B COCTOAHHH, MPU KO- 
TOPOM He€BO3MOXKHO ero BosOyKAeuHe. 

TlonyueHHble Hamu (akTb! yKa3biBaloT Ha TO, YTO PCHTTeHOBCKHe JIyY4H B MO- 
MeHT BO3IeHCTBUA OKa3bIBalOT BO3OyxXalollee BIIMAHMe Ha pellenropbl, npHyem 
pollecc (byHKWMOHMpOBaHHA PelleNTOPOB CONMPOBORMaeTCA NOHWKeCHHEM AaKTHB- 
HOCTH KUCJIOH cboctaTa3bl B COOCTBeEHHO HepBHBIX CTPykTypax MH yBeHYeHHeM 
AKTHBHOCTH JIOXKHOH XOMMHICTepa3sbl HU WlemoUHOH ocdaTasbl B MpOM3BOLHbIX 
IUBaHHOBCKOH raiuv. MoxHo CuHTaTb, YTO H3MCHCHHA B AKTHBHOCTH (epMeHT- 
HbIX CHCTeM pellenTopoB, HaGuoJaloulueca cpasy Nocie BO3LeHCTBHA, ABJIAIOTCH 
CleCTBHeEM YCHIeHHOFO (PyHKUMOHHPOBaHHA pellenTOpoR B Mpollecce oO yueHHA. 


Ilocrynuno 
14 II 1958 
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Jlokxxann AKkanemun Hayk CCCP 
1958. Tom 121, Ne 5 


BHO@®H3HKA 


3. A. TPAEBCKHH u E. ©. 3MHOBbEBA 


MCCJIENOBAHHE PAX MOUYBCTBUTEJIBHOCTH KJIETKH 
TiPH NOBTOPHBbIX BOSJEMCTBUSAX MOHH3UPYIOWEN PAXMALMH 


(ITpedcmaenexo axademuxom A. H. Onapuneim 25 V 1958) 


IIpu uccreqoBaHHu 4yBCTBYTeIbHOCTH OuomOrM4uecKOrO O6beKTa K JelicrBMIO 
MOHM3HPYIOWNX H3IyYeHHH MepBocTeneHHoe 3HaYeHHe MMEIOT BOMPOCh! HHMBH- 
AyabHOH PalMOUyBCTBUTebHOCTH, CMOCOOHOCTH K pelapalluH yueBoro mo- 
BpexK CHUA H BOSMOMKHOCTH afanralnu K HeMy.lonpirKa aHalu3a STHX ABIeEHUH, 
Kak [IpaBYJIO, OCMOMKHACTCA TPyMHOCTbIO pasrpaHHueHHA B SKCMepuMeHTe UH- 
AUBUALYy ad bHOK UyBCTBUTEN bHOCTH OObeKTA , NPUCNOcoGIeHHA eFo K JelicrByoOMleMy 
areHTy MH Mpou3BoAuMoro paualluelt oTOopa, MOcKOMbKy 3auacryl0 HeBO3MOX- 
HO pelllTb, KAKMMH H3 STUX MPHIMH OOyYCIOBMeHa BbIKUBAeMOCTH YacTH OCOGeli 
B NOABeprHyToH OOyYeHHIO NOMyAHH. 

B onpiraxX Ha OJHHOUHO KYJIbTHBUPYeMbIX poctrelimux Paramecium cauda- 
tum, MeTodukKa paOorTbl c KOTOpbIMH onncaHa pauee (1,7), MbI HcceqoBau cHo- 
COOHOCTh OAHOKJeTOUHBIX OPraHH3MOB penapupoBaTb syyeBoe MopaxkeHue Hi 
ajlanTupoBaTbcea K Hemy. B KauecTBe KpHTepheB ObLIM HCNOMb30BaHbI H3MCHCHHA 
TeMia AesieHHA HU BbOKMBaeMOCTH MpocTeHWIHX NpH OJHOKPaTHOM H MOBTOPHbIX 
oO yueHHaAx. 

Panee Obl10 NMOKa3aHO, YTO NOX BIIMAHHEM PalMalHu B BOLHOM cpele Bo3- 
HUKAaIOT BEIeCTBA, TOKCHYeCKH BIMAIOMMe Ha MapaMeluli, Hu YTO 3TO BpewHoe 
BIMAHHe OOYYCHHOH CpebI MOxKeT ObiTb B 3HAYHTeEIbHOH Mepe ycTpaHeHO yBe- 
JHUeHHEM JO OMpPeeeHHbIX peenoB KoMYeCTBA HHPy3opult B aHHOM OObeMe 
cpepr (*). YauTEIBaa 3TO, MbI NPOBOAMIN OO YYeHHe BCTAaHJapTHbIX YCOBUAX, 
oOecneunBaromux 100% BERKHBaeMocTb HHys0puu: np Mose paguattun 100 xr 
Ha ONHY NapaMmeluio npuxogunochb 0,001 mx cpesbl npH onpeseeHHOu WiuTesb- 
HocTu oOmyyuenua. IIpu yBemmueHHu pa3soBol Jo3bI Aa coxpanenuaA 100% BBI- 
}KMBAeMOCTH Mapamellui oOObeM cpeJbl, NPHXOAAUMHCA Ha OHH OpraHusM, 
JlosoKeH ObITb 3aKOHOMepHO yMeHbIeH. [lapamelun MosBepralucb BO3eHCTBHIO 
PpeHTreHOBCKUX my4eli Bose 100 Kr, mpu Temneparype O° C (B HeKOTOpBIX OMBI- 
Tax UH*ysopuu OLHOKpaTHO OONyYaNNCh Oolee BbICOKHMM Jo3aMu palNallnu, 
jlo 500 xr, upu cremyrommmx ycnoBuax: 180 KB, 15 Ma, 6e3 JonoOHUTeIbHOTO CPUIbT- 
pa, pacctosHue 7 CM, MOILHOCTb o3bi 3000—5880 r/muH.). Tocue o61yyeHua 
uudysopun cpasy x%e paccaxKuBaMCb MOOMHOUKeE B CBeKyIO HeoOyYeHHyt0 
epely, H 3a HUM MIpM exkecyTOUHOH mepecay{Ke BeOCb HaOvlojleHHe B TeyeHHe 
Pa3IMU4HBIX CPOKOB. OTOT MTOM NOSBOMMI UCKIIOUMTb OTOOP H pasHUNA B MBIM- 
BUyaIbHOl UYBCTBUTeIbHOCTH, MOCKObKy pH oONyyeHHN OblNM CO3,aHbI 
ycnosua 100% BpnkuBaemocTu. Tem CaMbIM H3MeHEHHA palMOuyBCTBUTebHOCTH 
OO YYeHHBIX Mapameuni (ecM Obl OHH OblIM OOHAPYyXKeHbI) B CLy¥ae MOBbILNe- 
HUA PaXMOUYBCTBUTeEbHOCTH JOJKHDI ObITb OTHECEHEI 3a CUeT HENOJIHOTHI pema- 
palluu, a B ciryuae ee NOHMKeEHUA — 3a CueT afanralun. 

Tipu Bo3sfelictBun Josbi B 100 Kr napamellun, OyAy4N cpasy BbICaKeHbI B He- 
OOYUeHHY!0 Cpesly, BCe COXPaHAIOT XKUSHECTOCOOHOCTh, OLHAKO OOHap yXKUBaIOT 
B lepBble CYTKH Moce OOMYYeHUA CHMDKeHUe TeMMa JeeHHA B CpeqHem Ha 80% ; 
Ha 2—3 cCyTKH TeMM JeeHHA BOCCTAHABJIMBACTCH. 

VisMeHeHuA paMOuyBCTBUTeIbHOCTH MapaMel{M MOR BAMAHHeM oOmyueHHa 
MbI HCceOBaIH MyTeM MOBTOPHOrO UX OGyYeHUA TO x%e Aos0l (100 Kr) yepes 
pasHbie HHTepBabl BpeMeHH Mocse MepBoro BoseHcTBAs (ra6a. 1). 
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TlopropHoe o6myuenve mapamettuu 100 Kr uepes 3n64 
cocraBnsna 200 Kr) BbISbIBaJIO BbICOKYIO CMEPTHOCTh, OCT 


ac. (CyMMapHaa 034 
vraBuiy1o 93 u 87%, 


TralOwieHi ea ad 


Temn esenua undysopui mocue OONyyenHA 
os 4 cyTKu 2 cyTKH 3 cyTKu 
Yculosua O6wy4eHHA SI a 
E 8 o6my4. | KOHTp. o6uy4. KOHT)p. oouy4. KOHTp. 
200 xr no 100 xr c MHTep- 
BaJlaMu: a 
| 0,23 I ee Ae Sil to 1, 
wince os SEO pat le lO bese’ |e —29 n= 44 
6 wac. de O27 1,8 1,62 24a 2597 Pre Te: 
i SO SS 0 ea ee4 ie ail n=4 
By BANC, 7 Oat, iis) 4,89 2540 2,86 Dee: 
n=l ln |nH13* | n= 42) | 13 n=4 
200 xr no 100 xr c uNTepBa- 
mom 24 uaca 
Tomogaiouyue Mmexyy 
o6sly 4eHHAMA 91 0,14 0,65 1,0 4,49 = a= 
w= 50 in = 20" Wn = 208 N20 
Kopmuienpie 80 07.29 ARO 1,04 1,6 = 
ast Vp) (pS iG Vaio 
He jemupBluiueca B HH- 
TepB. MexKAy oOy4. 60 0,78 Peel 1,42 ah tL 1,36 
AT in —10 Wr 160 in = 49 ho = 
Jlemmpuueca B MHTepB. | 
MexkAy o6sy4. Te 0,66 Pl to sul Aly cA 1,36 
t= 143 |= 10) Wn = 142 49 in = 38. ae 
D900 Kr OHOKpaTHO B Te. 
15 mux.; 6000 unpy3. B 
0,3 Mi cpexnt 98 0,16 0,26 0,66 0,98 0,92 0,96 
D921 4 et ON = 56 
200 xr no 100 xr c mHTepBa- 
JoM B 4 ac; MoBTopHoe 
oOuryueHve B Cpeye c Merl- 
toHom (0,25%) 77 — — = = = = 


COOTBeTCTBeHHO. B TO Ke BPpeMA YIHeTeHHe TeMMa JeIeHHA 3aMeTHO He OTMMUA! 
JOCb OT TAKOBOFO y OMHOKPAaTHO OOTYYeHHEIX Napamewul. II[pu noBropHoM 06 
JY4YCHHM Yepes 24 vaca peakluaA MapamMelH No OOOMM KPHTepuaAM GbIa MONO 
Ha M3Me€HeHHAM, HaCTyMalouluM Nocae nepBoro oOmyyeHua. Ormeyenuasd BBIL 
CMePTHOCTb Ip NOBTOPHoM, Yepes 3 u 6 yac., BOsqeHCTBUN palualluu He A 
JIACTCA CCACTBHEM PatMalMOHHOFO BOSAeHCTBUA, a MpelcTaBaer coGol pea 
I\MiO Ha H3MeHeEHHY!O paluallMelt cpeslly. Dro Bbirekaer M3 Toro, 4TO JOOaBeHHe 
menToHa B cpeZy, B KOTOpOH oOsy4aloTCA NapaMelluu, ycTpaHser MOBbIMIeHHY 
CMePTHOCTb axe B TOM Cily4ae, CIM MOBTOPHOe BosfelcTBue MpOBOAUTCA depe 
| uac Moce mepBoro oOsyueHHA. O6 STOM 2xKe CBUETEIbCTBYeT H TO OOCTOATEIE 
CTBO, UTO JarKe B CIyuae, ECM NapaMelHH OLHOKparHo OOyuarorca 500 xr, Hé 
NPOLOMKUTEMbHOCTh OOYYCHHA He Wpespiiaer 15 MuH., ruOenM cpequ HuX Hi 
HaOofaetcn. LIpuBemeHHble MaTepHaIbI NOSBOMAIOT 3aKIOUUTb, UTO yrHuerenu: 
K€TOYHBIX PYHKUMM, BbISBaHHOe HeMOCpeMCTBeHHbIM JleliCTBHeM palualluu H 
KJI€TKY HW TOKCHYCCKHM JeHCTBHeM OO YYeHHOK cpefbl, MO UCcMeOBAaHHBIM HaMi 
KPHTePUAM, HOCHT B 3HauMTebHOM Mepe OOpaTuMbI xapakrep. CKopocrb 9TO 
penapallHu, MO-BHAMMOMy, He 3aBMCHT OT TaKHX PU3HOMOrMYeCKHX COCTOAHH! 
KMeTKM, KaK JeweHue H romofanue. Peakiua Ha MOBTOPHOe OOy4eHNe JeHE 
INHXCA M HeLCIMBINMXCH, KOPMJICHBIX M POMOMAIOMMMX MexKy oOyYeHUAMU Ma 
PaMellHH 3aMeTHO He pa3muuamach. 

Hckt0uns ru6erb, o6ycnoBeHHy!O TOKCHYeCKUM jlelicrBuem cpeabl, H y4 
TbIBAA OBICTPOe BOCCTAHOB/eHHe TeMIa JeeHHA MapaMelluit, MBI nepeuwiu K u 


| 


838 


CI€MOBAaHHIO peakItun pauouys- 
CTBUTEIbHOCTH IIpH mocreneHHoM 
yBeIMueHHH  CYMMAapHOH o3bl 
padualtun. C sroli wenb1o uncby3o- 
PHU, Upu coOmoseHHu yKka3aH- 
HBIX BbIMe CTaHZapTHbIX yc.0- 
BUM, MOABepraiucb MOBTOPHEIM 
odnyyeHuam mo 100 Kr c uutep- 
BalaMH Mex/ly oOOydeHHAMH B 
l—5 cyrok, B TeueHue 5 mec. IIpu 
3TOM CyYMMapHasd 03a paluanuu 
Aocturma 7000 xr. Pesynprarni 
THX SKCIEPHMeHTOB mpescraByie- 
HbI B TaO. 2, 43 KOTOpol BuHO, 
UTO TEM AeIeHHA Mocse KaxKJOrOo 
oOy4ueHuaA BTeyeHHe I-x cyToK 
OKA3bIBaJICA CYULECTBEHHO CHUKeH- 
HbIM. BenwunHa yrHereHua Temia 
JeneHHA Mp WocTeneHHO Hapa- 
CTaBINHX JO3axX pafuallun He v3- 
MeHAIaCb H B CpelHeM cocTaBala 
te xe 80% oT Hopmpr. Cymect- 
BeHHO OTMeTHTb, YTO HM CKOpocTb 
BOCCTAHOBJICHHA TeMMa eeHuA 
He 3aBHCceyla OT CYMMapHOH lO3bI 
paqualuu, MoyYeHHoH uHdy3o- 
PHAMH, HW BOCCTaHOBMeHHe BCerla 
3aBepllasoch Ha2—3 JleHb Mocse 
Bo3sfencTBua. Y uady3o0pul, mo- 
JIYUMBIUUX CYMMAPHY IO Mo3y 
7000 kr, peakilua ksJeTOUHOrO 
JleneHua Ha 100 kr Oblma TaKol 
2Ke, KaK y NepBHYHO OO YUeHHBIX 
9TOH NosoH Napamelui. 

TakuM o0pa30M, yrHeTreHue 
Tema eJIeHHA OpraHH3mMa He 
3aBHCelO OT CYMMapHoH JO3bI 
TIpeAcTaBIAIO peakUMIo Ha Hello- 
CpeICTBeHHO Nowyuaemyio Jo3y 

BpbkKuBaemMocTbh HHysopHl B 
TeveHHe HAKOMIeHHA WO3bI pawna- 
UHM OOHapyxXuBala Oomee CIO*K- 
HYy!O 3aBHCHMOCTb OT OO YYeHHA. 
Kak lpaBMi0o, BbOKHBaeMOCTb He 
H3MCHAaCb MPH MOBTOPHEIX OO- 
wydeHuax. Ona oKa3biBaacbh Ta- 
KOH %Ke, KaK HM MPH MepBMYHOM 
oOmyueHuH. OmHako Ha (one 
MOHOTOHHOM peak Ha KarkKJloe 
cemlyroulee oOOyueHHe B HeKO- 
TOPbIX cyuadx  HaOsm0MaNNCb 
pe3KO BbIPaxKeHHble MepHOsbI OCO- 
60 BbICOKOH UWYyBCTBUTeJIbHOCTH, 
Kora pH BosyzelicrBuu 100 xr 
norv6ano fo 90% undysopua. B 
9TO BDPeMA Jake Jo3a pajlMallHu 
50 kr BbI3bIBaa MaccoBylO TH- 
6enb TWapamMeluit,  MOXOMBLULY1O 
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no 80%. Takaxt MOBbILIeHHad CMepTHOCTb Oblia BMepBbIe OTMeyeHa y MapaMme- 
uni, nowyaupuiux cymmapHyio fosy 240 xr. Ilo mepe HaKOMJIe€HUA WO3bI 4a- 
cTOTa NOMOOHEIX MMKOB CMe€PTHOCTH YBeJIHYMBalaCb, XOTA BPeMe€HHOH 3aBHCH- 
MOCTH B HX IIpOABJIEHHH He OOHapyxKeHO. Dra MaccoBaad THOeIb He CBA3aHa HU 
¢ HHTepBaslaMW Mexkly OOYYeHHAMH, HU C BeIMIMHOH MoyYeHHOH Aosbl, HAC 
TOKCHYUCCKHM JeHCTBHeM Cpefbl. OTH OOCTOATEbCTBA MOSBOJIAIOT IPeAMOMOMKUTh, 
uTO rHOeIb BSTOM CLyYae ONpesenAAach OCOObIM CH3HOOrHYeCKHM COCTO- 
AHMe€M OpraHu3Ma, ObITb MOKeT MpoleccaMu peopranHusaluu sAepHoro ammna- 
para. 

TakuM o6pa30M, Mpu MocTelneHHOM HapacTaHHu CyMMapHoH Jo3sbl payualluu 
peakUMA Mapamelluii Ha KaxkKsoe ceMyloulee pauallMOHHOe Bo3felicTBue 3amer- 
HO He H3MeHAaCb: BeIMYHHa TeMla JeneHHA BCera OOHapy2XKuBala peakILHio 
TOJIbKO Ha HenocpellcTBeHHO Nosyuaemyio Jo3sy. IIpu yBenrmyenuu Joshi paquallun 
6e3 coxpaHeHHA ycoBui oOyueHHa, OOecneunBaioulMx 100% BppKHBaeMOCcTD, 
BBISbIBACMaA H3MCHCHHAMH B cpeyle CMEPTHOCTh He pa3syiMYaacbh y MepBHYHO H 
MHOFOKpaTHO OO/YYaBLINXCA X%KMBOTHBIX. Tak, Np BosfeicrBuM oso 170 xr 
pu oObeme cpefbl, NPHXOAAuleMcA Ha OfMH OpraHHsM B 0,001 Ma, BbnoKuBae- 
MOCTb JIs| M€PBHYHO OO YYeHHBIX MapaMellult cocraBua 65%, a WA uH*pysopui, 
NOWYYMBIUNX CyMMapHy1o0 Jo3y 2240 xr, 59%. Oru oOcTOATeIbCTBa MO3BONAIOT 
3aKJIIOUNTb, UTO alanTralluu UHPy30pHi HU K HENOCPeACTBEHHOMY pafuallHOHHOMY 
BOSJIeCHCTBHIO, HH K BbISbIBACMbIM M31 YYeEHHEM TOKCHYCCKHM CJIBHraM B cpejye He 
MpoucxoAwio. 

Ha ocHoBaHHl 2THX %Ke MaTepHaOB MOMKHO yTBepRLaTb, YTO NoparKaemple 
pajluallvel BereTaTHEHble (PyYHKUMU KETKY Mp Mepenoce ee B HOPMAJIbHBIe YCJIO- 
BUA ObICTpO HM MpakTH¥eCKH MOMHOCTbIO BOCCTaHaBIMBaloTcA. Bmecre c TeM 
TlepHoynyeckoe NOBTOPeHHe MOBbILIeCHHOM CMePTHOCTH MapaMellui To Mepe Ha- 
KONJICHHA JO3bI palvalluu CBUeTeIbCTByeT O HAKOMJICHHH WM COXpaHeHHH Mo- 
Bpe@KTCHHA B KAKHX-TO CTPYKTypax, HapyWieHHad (yHKUMA KOTOPHIX vu oNpeje- 
JIAeT MOBbIMeHHYIO pauOUYBCTBUTEJbHOCTS. 

MoxkHo JyMatb, 4TO paualHoHHoe Nopaxkenue WUTOMMASMaTHYeCKUX CTPYK- 
TYP, CBASAHHBIX C MOBCeAHEBHOM KU3HECATEMbHOCTLIO KJICETKH, CPaBHUTeIbHO 
JlerKO KOMM€HCaTOPHO penapupyerca OnarodapaA MHOMECTBEHHOCTH STHX CTPYK- 
Typ. Bmecte c TeM, 10-BHJHMOMY, HEKOTOPbIe€ CTPYKTYPHI, CBASAHHBIe CO CIellH- 
(PHYeCKMMH WHKIMYeECKMMH MpoleccaMu, B CHIyY CBOeH YHHKasIbHOCTH He pema- 
PHPylOT HW HakaliMBaloT JyYeBoe NOBpexeHue, YTO MU NPOABAAeTCA B MepHosU- 
4YeCKOM H3Me€HE€HHH paHOUYBCTBHTeIbHOCTH KJICTKH. 


VxctutyT Mopdo10rH“u %KUBOTHBIX Tloctynua0 


um. A. H. Cespepuosa 19 IV 1958 
AxkayemMuH HayK CCCP 


UHMTHPOBAHHAS JIATEPATYPA 
1B. A. Amekcaunazpos, Tp. Mucr. yuton., rucron. a sMOpnon., 3, B. 1, 3 (1948). 


29.5, Fpaesexk uu, E. I. Sunoe ses a,9 AH, 1100N 3).939 (1956)500 ek: 
S3SuHOoBbe Ba, JIAH, 118, Ne 4, 694 (1958). 
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Horuann Akankemun HayrK CCCP 
1958. Tom 121, Ne 5 


BHO®H3SHKA 


A. M. PACTBOPOBA 


PEAKTHBHbBIE W3MEHEHHA B HEKOTOPBIX 3JIEMEHTAX 
MY)KCKOU POHA(bI MJIEKONHTAFOULMX DKABOTHDIX. 
Noy, WEMCTBHEM PEHTTEHOBCKUX JIYUEN 


(ITpedcmaeaeno axademuxom K. M. Beixoesim 5 II 1958) 


Bonpoc o paspyilaiomem felicrBuH MpoHUKaloulero u31y4eHUA Ha crpoeHue 
{epBHOTO aliMapaTa C€MeHHHKOB JO HaCTOAILero BpeMeHH OCTaeTCA He U3yU4eH- 
ipiM. Hamu Oblia MocTaBnena Web — BbIACHUTb PeaKTHBHOCTb HEPBHEIX 9ye- 
MCHTOB MYKCKUX NOJIOBbIX KEES MJICKOMMTAIOWHX XMBOTHBIX MIpH DelicrBun 
)EHTTeEHOBCKHX Jyuen. 

Mobi u3y4aM CeMeHHMKM KOTOB HV OesbIX MBIleli, MoABepraBMiuxca OOuemy 
Ony4eHuIO B Jo3sax 400—4000 r. YcnoBux oO y4enuu: anmapar PYM-3, ua- 
Ipsxenne 180 KB, cua toKa 10 ma, cbunpetTp 0,5 mm Cu u | mM Al, doxycHoe pac- 
sTosHHe 30 cM, MoHOcTb OOyueHHA 37 r/MuH. Marepuan or 150 »xHBOTHBIX 
bukcupoBaica B 12—15% pacrBope HelirpambHoro cbopmamuHa. IIpemaparni 
IPHFOTOBIAIHCb Ha 3aMOPaxKUBalOllleM MUKPOTOMe HW OOpabaTHIBaIHCb Helipo- 
ACTOJIOTHYECKHM MeTOZOM cepeOpeHua mio Tpoce — BumbutopcKkomy — Jlas- 
yeHTbeEBY. B KaueCTBe KOHTPOJIA H3ydalacb HHHEPBallWA MY2XKCKNX TOHAal *KU- 
3OTHBIX, He MofBepraBuiuxca OOyYeHHIO. 

C kKoOHIa Mpouloro croseTHA MCCIeAOBATeIH H3yUaloT BIMAHHe MPOHHKalo- 
Hero U31yYeCHHA Ha TKaHeBbIe CTPyKTYPbl CEMCHHHKOB XKMBOTHBIX H YeOBeKA. 
3 OCHOBHOM BHHMaHHe aBTOPOB OOpalilaocb Ha PeCaKTHBHOCTh NOJIOBLIX IJ1eMeH- 
oB. IIpu usy4ueHHu JOCTyMHOM HaM CielMasbHOu JIMTepaTypbI MbI He BCTPeTHIH 
\aOOT OTHOCHTEJIbHO JelCTBUA HOHM3UPYlolleh paluallun Ha Mopdonoruio HHHep- 
3AILMOHHOTO allmapaTa MYKCKHX MOJIOBbIX Kees. 

Jlo Hacrosulero BpeMeHH MmposouKaer OOcyKLaTbcA BoMpoc 06 usMeHEHUAX, 
{aCTyMa1olulux B Mepudepwyeckol HEPBHOM CHcreMe NO BIMAHHEM HOHU3HPyto- 
Hel patuawuu. Pay uccmeqoparenel (') CuvTaer 3J1eMeHTbI HePBHOH CHCTeMbI 
HepBHbIe KJIeETKU, BOJIOKHa HM OKOHYAHHA) YCTOHYMBbIMU K BOSAeHCTBHIO JYUH- 
TO SHepruu. BombiuIMHcTBO xe aBTopos (* *) yrBep2KaeT, 4TO MPM Bo3zeLcT- 
Hu Oolee CHIbHBIX 103 OOYYCHHA HACTYNAIOT BUAMMBIe MopdosorMueckue U3Me- 
leHHA. 

Ilpu uccreqopanuu mpenapaToB CeMeHHMKOB OOsYYCHHbIX KUBOTHBIX OOpa- 
maer Ha ceOAd BHHMaHHe MOBbILMeHHe apreHTO@HIHH HePBHbIX BOOKOH. Bowb- 
Hee, 110 CpaBHeHHIO C KOHTPOJIeM, KOJIMYeECTBO HEPBHbIX OTPOCTKOB MMeeT Ba- 
UKOSHbIe yromuenua. Ha puc. | w306paxen yaacTok CeMeHHuKa Kora. B coen- 
[MTCJIbBHOTKaHHOH OOOOUKe HECKOJIbKO OAMHOUHbIX HEPBHbIX BOJIOKOH C HarTe- 
aMM Heliponma3mpl (5 cyTKH Mocae ToTaIbHOrO oOy4eHuA Hosoi 1200 r). Ha 
0—14 cyrKu nocue o61yseHua Jo3amu 600—1200 r Ham yanocb BbIABATb MOp- 
OIOPHUCCKHe H3MCHEHHA HePBHbIX BOJIOKOH HM KOHIeBbIX HePBHbIX MpHOOpos. 
soulee APKHE KaPTHHbI JECTPYKUMH HePBHBIX 9I€EMeCHTOB HaMH MOMYYeHbI B Ce- 
[(CHHHKaX HeMOIOBO3PebIX XAMBOTHBIX. JlyyeBad OomesHb Mp OOn\eM oOu1y4e- 
MM JAHHbIMU O3aMH MporpeccuBHO pasBuBaach Ha 5—7 cyTKu (OOulee cocros- 
Me COHMBOCTH, Mapes’ KUMeyHOrO TpakTa M allMapaTa JBYxKeHUA HM Ap.), uTO 
aKaHUMBallOCh OOULMM MCTOUeHHeM OpraHu3ma u rHOemb10 ero K 10—15 An. 
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B wanem 9KcHepuMeHte KoT B BOspacre 2,5—3 Mec. Oblul 3a0MT B COCTOAHHH aro 
HUM Ha 8 cyTKH Nocie o6nyyeHuA OOmleH Rosoli 1200 r (4Ba ceaHca Mo 600 
C HHTepBanoM B TPH JHA). 

MuxpocKonuueckoe H3y4eHHe HEPBHBIX CTPyKTYp Malo ABHY!0 KapTHHy Jeé 
CTPYKTUBHBIX H3MeHCHHI HePBHbIX BOJOKOH H KOHIL€BbIX HePBHBIX IIpHu6opor 


Puc. 1. CemenHuk Kota. 5 cyTKu mocse o6uero o6myyenua 1200 r (aBa | 
ceanca 10 600 r). Hepsupie BomOKOHIa C BapHKO3SHbIMH yTOJIMeHHAMM. 
Ox. 7, 06. 40 x 


B kancye AM4uKa M MO XOMY COCAMHHTeMbHOTKAHHBIX MpOcmOeK OOJIbUIMHCTS 
HePBHBIX BOJIOKOH HaXOAMMOCb B COCTOAHHH Mepepommenun. Puc. 2 us00parxkar 
yacTb Kalcybl CeMeHHHKa. BUAHbI NpHuyMBOH *opMbl HaTeKH HeHMpomiasm! 


Puc. 2. Kancysia cemennnka kota. 8 cyTkH nocre o6mero O61yyeHuA NO30H B 1200r. 
JlecTpyKTHBHbI€ H8MCHeCHHA C€3MAKOTHBIX H€PBHBIX BOJOKOH. Ox. 7, 06. umm. 90 x 


OCeBLIX IMWIMHIPOB, MecraMM (parMeHTalua OTpocTKOB M CKOMIeHMe MepeuM! 
PerHHPOBaHHbIX AJep WIBaHHOBCKHUX KIeTOK. OTe bHbIe AJ,Pa HMEIOT ABHO aT? 
mMuHy!IO (opmy. | 

TloqoOubie KapTHHbI C YeTKOOOPasHbIMH HaTeKaMU HeHPoMa3Mbl BHIABJICH 
MB Apyrux yyacrKax cemeHHuka. Ha puc. 3 u3s06paxeH CeMeHHUK HeMOJOB 
3pemoro KoTa, yOuroro Ha 11 cyrTkKH Mocie o6mero O6ny4eHHA Bo30l 1200 
(B (Ba ceanca mo 600 r B aroHaylbHOM cocTosHUN). PucyHokK moKa3blBaer xo 
PasBeTBIeCHHe HePBHBIX BOOKOH B MCKKaHabUeBO TKAHM. OTe bHbIe HEPBHE 
BOJIOKOHIA — C BaPHKO3HbIMHM PaCclIMpeHHAMH UM UpHYyAIuBOK cbopMb! HaTeKaM 
Mecramu Hapsly c HaOyXxUIMMM yYacTKaMH OCeBOrO WWIMHApa BHI CHIbI 
MCTOHYEHHbIe PparMeHTbl. OveHb YacTO MOKHO ObIIO HaOMOLaTb paspLIB OC 
BbIX IMJIMHAPOB Ha Mecre McToHYeHuA. KonleBpie HepBHble MpHOOPbI BLIABM AIH 
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B MCHbINeM YHCe MO ChaBHEHHIO C HOPMON, Od/1bIad YaCT KOHUEBHIX almapatToB 
HaxoMMWlacb B COCTOAHHM Nepepowenua. Hapaqy c kaprunamu nospexyjexnua 
HEPpBHBIX CTPyKTYP BCTPevaHCb HePBHbI€ BOOKHA, HMelOULMe OOH (KaK 


i 


Puc. 3. Cemenuuxk Kora. 11] cyTKu mocae oOmero O61y4ueHHA RO30i B 1200 r. 
Tlepepowxyenve HepBHbIX BOJIOKOH B M@KKaHaJIbICBOH COeMMHUTEIbHOM 
TKaHH. Ox. 7, 06. umm. 90 < 


B KOHTpose) BH. 2TO, BepOATHO, CBH3aHO C pasIHUHOM paMo4yBCTBHTed bHO- 
CTbIO HePBHBIX , 2JICMCHTOB. 


Puc. 4. @parmentaiuaA Mw pacmay HeEpBHBIX BOJOKOH B OKOJOKa- 
Hampuenolt TKaHu. Jlo3a 4000 r (dpaxkunonno). 75 cyTKu mMocae 
mepBoro ceaHca. Ox. 7, 06. umm. 90 xX 


B Konue Hos6pa 1956 r. Hamu Obit OGTYYeH NoNOBOspeNbit KOT cpekHelt yIIM- 
TAHHOCTH TOTaIbHOH Nosoli B 1000 r. Cnycra Hefeio y MOLoNbITHOTO *RKUBOTHOTO 
COHapy2KWICb MPUSHaKH y4eBOH OoesHH. Ha 10 cyrku cocrosnHe y1yulH- 
noch HK 80 cyTKaM MIpHlio B kaxyltlytocr (10 MOBeeHHIO X%KUBOTHOTO) HOpMy. 
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B Hauane sHBapa 1957 r. stor xe Kor Obl O6my4eH oso B 1800 r u Yepes Mecal 
yosou B 1200 r. Ha 4 cyrku nocae TpeTbero CeaHca BHOBb MOABHIMCb NPH3HakKH 
slyueBoli GomesHH, KOTOpble MporpeccupoBaH, H Ha 10 CyTKH KMBOTHOE MOrHOso. 
Bexpbirve Moka3aio MOMHOe OTCYTCTBHE MKUPOBbIX MPOCMOeK, CYXOCTb KOXUH, 
MHOXKECTBEHHbIe KPOBOH3IMAHHA. JiMaMeTp CeMeHHHKa PpaBHAJICA MHaMeTpy 
AWuKa TPeXMeCAUHOTO HeEOOMYYeHHOTO KOTA. 

Ilpu u3syyeHuu MpenapaToB HaMu OblIH OOHAPyXeHbI ABHbIC IPH3HakH Nepe- 
poxeHHA M pacmaga OCHOBHOM MaccbI HepBHbIX BOOKOH. KouleBble HepBHbIe 
mpHOopbl mourn orcyTcTBoBanu. JLecTpyKTHBHble H3MeHeCHUA HEPBHbIX BOJIOKOH 
MOXKHO ObWIO HaGsOaTb BO BCeX yuacTKax CeMeHHHKAa. Mu3JIMH MAKOTHDIX HEPB- 
HbIX BOJIOKOH CWJIbHO BaKYOJH3HpoOBaH, MeCTaMH OOHapy2KHBaJICH 3ePHHCTHIM 
pacnag. Konrypbl MAKOTHBIX OOom0UeK MocTeneHHO CTHpamucb u ucuesamu. Oce- 
BbIe LWIMHIpPbl HMeIH MpHyyAnMBou (opMbl HaTeKH Heipomla3sMbl HM MecTaMH 
CWJIbHO HCTOHUeHHbIe YuacTKH. Hepeyko BcTpeyasiucb KapTHHbl (parmMeHTallun. 
Puc. 4 moka3bIBaeT yUacCTOK CCEMeHHHKa C UETKOBHHBIM PaciaJlOM AKCOHOB B MexK- 
KaHableBoH COeCAHHUTeEIbHOM TKAHH. 

Ha ocHOBaHHu COOCTBECHHbIX JaHHbIX MbI CUMTAa€M BO3MOXKHBIM IIPHUTH K 3a- 
KJIKOUCHHIO, UTO HEPBHble JIEMCHTbI MY2KCKOM TOHAbI MJICKONMTAOWNX XKUBOT- 
HbIX He ABJIAIOTCA HHTAKTHbIMH K BO3CHCTBHIO NPOHHKaloulero U3 yIeHHA. 
BBuly pa3iH4HO paHOuyBCTBUTeIbHOCTH HePBHbIX BOJIOKOH MocseqHue B He- 
OJ\MHaKOBOL CTeneHH NOLBepraiorca ecTPyYKTHBHbIM H3MeHeHHAM. Bosree cToH- 
KUMM ABJIAIOTCA HEPBHbI€e OTPOCTKH MYKCKHX MOJIOBbIX Kees MOMOBOSPeJbIX 
2KMBOTHBIX. 


PasaHckuli MeZMUMHCKHM MHCTHTYT Ilocrymua0 
um. VW. II. Tlapnosa 5 II 1958 


HMTHPOBAHHAS JIATEPATYPA 


1R. Snyder, Histopatology of Irradiation from External and Internal Sourses, 1948. 
2M. C. JiwtrepmtTetu, A. B. Paxmauos, QO®usmuorepamua, 4, Ne2 (1929). 
35B.H.Moruapuunukuiaé, J. O0.TMoxzaamyr, M.U.Cauntonuku ih, COopn. tp. 
mo peuTrenomoruu Ilentp. roc. wHCT. peHTreHomoruH uM pamuonoruu HK3azpaspa PC®CP, 2 
(986) 2 Ea Bia Kp eet ware arte AL, 035 Ne 25 (1955) sence El) Dapp ep BecnHe 
pentrenon. u paguon., Ne 2 (1956). °® T.H.Onehuuxkosa, Tes. ceky. JoKn. Bcecow3n. 
KoHep. 10 Med. padHoNOrHuH (CeKUHA SKCIePHMeHTasIbHOH pamwomoruu), M., 1956. 7 H. A. 
Ky 3bMHH 4, 3 cbesq pentTreHonoroB M payMomoros YCCP, Kues, 1956. 8 H. A. Kpaes- 
ckKuuU, OvepKH MaTomorHuecKoH aHaTOMHH syueBol OonesHu, 1957. 
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Hoxunane Akagemun nayr CCCP 
1958. Tom 121, Ne 5 


TEXHHYECKAA PH3HKA 


H. C. BABHJIOB 


TIPOBJIEMbI HAFPEBA MATEPHAJIA B WIAXTHbIX YCTPOMCTBAX 
MPH CJIOEBOM PEXKUME 


(ITpedcmaeaexno axademuxom H. I]. Bapdunoim 11 IV 1958) 


B Aono HeHMe K MMEIOWIMMCA HV MO YYMBIIMM WIMpoKoe pacnpocrpanenne aute- 
MeHTAPHbIM CrocoOaM TeMIOBOK OOpaSoTKH MaTepHaoB B ABHxKyuleMcsaA cnoe* J 
(puc. |), Bo B3BellieHHOM CocTosHUH **2 1 BO B3BelIeHHOM Coe *** 3B Mucrury- 
Te Metanyprua uM. A. A. Batxopa AH CCCP 6b paspa6oraH HOBBIT cmo- 
co6 oOpa6orKH MaTepHaIOB BO B3BelIeCHHO-poHTaHHpytollem coe **** 4, 

IlpuyHato cuuTaTb, YTO Cnoco6 o6pa6oTKH MaTepHanoB B «KHMALLeEM C0e» 
eCTb OHA H3 Pa3HOBHAHOCTeH MeToJa OOpaOoTKH MaTepHaJIOB BO B3BeLICHHOM 
coe (7°). Bce ycraHoBKH JIA OCYULECTBIEHHA STOO CrOCcoba OOpaborkKu KOHCTPYH- 
PYIOTCA KaCKAaJ[HbIMH (B HECKOJIBKO PelleTOK) € YCTPOlCTBOM COOTBeTCTBYIOULUX 
TICpeTOUHIX TPYO WWI NepeMelLeHHA MaTePHaOB C BeEPXHHX YPoBHel (crymeuel) 
Ha HMxKHHe. Ilomumo neperouHbIX TpyOoMpoBOXOB, KOTOPble MoryT ObITb U BHYT- 
PeHHHMU HW BHELIHMMH, K KaxkKJoH cryneHu OOBMHO NOABOMATCA MUTaTeIM LWIA 
nogauu oOpabaTbiBaemoro MaTepHala (Ha BepXHHX TOPH3OHTAaX) WH WIA MycKa 
MW peryJMpOBKH TeXHOMOrHYeCKOrO Mpolecca (Ha OCTAJIbHbIX YPOBHAX). 

OjlHako MpMMeHeHUe NepeTOUuHbIX TPyO B KacKaJHOH ycTaHoBKe Jia Mepeme- 
IWe€HHA MaTepHaula C pelleTKH Ha PellleTKY Is HEKOTOPbIX MpolleccoB HMeeT CBOU 
HeOcTaTKH, CCIM Ta WIM MHAA TeXHOMOTMYeCcKaA CXeMa He MCKTOUaeT CNeKAaHHA 
WIM CIMMAHHA 3epeH WIM YaCTHLL MaTepHasoB HU, Kak CuleACTBHe, 3aKYNOPUBaHHA. 
Ilomumo 3Toro, WIA MposyBKu OOpabarTplBalollero raza Yepes pellleTKU TpeOyerca 
SobIWOH 3amac JaBeHHA AYTbA, TaK KaK %KHBOe Cevelve PelleTOK OObIMHO He 
Gonee 1—2%, pexe — oKxon0 3—5%. 

B CBA3H C 9THM Obl MpeMO%*KeH HECKOJIbKO MHOH cmo0coo TemIOBoH OOpa6oTKu 
H3M@JIbYCHHBIX WIM TpaHYJIMPOBaHHbIX MaTePHaslOB CO CPaBHHTeIbHO y3KHM 
yMama30HOM pa3MepoB (syle KaMOPOBaHHbIX) YaCcTH, OOpaOaTHIBaeMoro Ma- 
Tepuama. 

Cnoco6 o6pa6orku MaTepHasOB BO BS3BeINeHHO-oHTaHUpyloulem coe 4 
(puc. 1) 3akm1ouaerca B TOM, 4TO OOpabaTHIBaeMbIM MaTepvan, Haxoaululica 
B KOJIOHKe, Mepememlaerca Ha Duadparmoi B NoToKe oOpaOarTbBawulero rasa, 
B3BeINUMBaeTCA B 9TOM MOTOKe, WperepneBand XaoTHYeCKoe WMKIMIECKM BO3Bpat- 
Hoe KoneOaTebHOe ABMKEHHE OTJEJIbHBIX YaCTHIL MIM 3epeH Matepunana. IIpu 
OMpeeseHHbIX YCIOBUAX TO Mepe 3arpy3KH HeIMPePbIBHLIM MOTOKOM B BepXHIOIO 
MOOCTh Hal JMadparmok oOpaGaTHiBaemblli MaTepHall TaKHM Ke HeMPePbIBHBIM 
MOTOKOM MpOHMKaer Yepe3 oTBepcTHe B AMadparMe B HMKHIOW NMOMOCTh WA M0- 
cmenyroulei o6pa6orku (puc. 2) WIM B COOPHY!0 EMKOCTb JA BbIrPy3KH. 


* JloMeHHbIe H HU3KOWAXTHBIC NeY, BAarpaHKH, H3BECTKOBO-OORHTATEIbHBIC WeuH M WaxT- 
HbIe Meu WBeTHOH MeTaJJIyprHn. 
** Tloqospie u mpyrue Megn mMetammyprun (',”). 
*#* O6pxur (3-5) H BoccTaHoBeHHe py B «Kunsauyem» (°) nm BO B3BelIeHHOM (7,8) cue, B 
XHMHYECKO!! TIPOMbILIeHHOCTH H M1pOMsBoOLCTBe NO NepepaOorKe Heptu (?). 
**** Tio o6mumM pykosonctsom VM. TI. Bapanna nu JI. M. Upmesa, npw yyacrun B. A. 
Yecca ne-Kaapse, II. WU. Kanapua. I]. H. Menentbesa u B. M. Mamixkosa. 
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TakuM 06pa30M,. 3arpyKalOllMHCA HeMpepbIBHbIM MOTOKOM MaTepHail, B3Be- 
WIMBaACcb Hall WMadparmMoli CHH3Y HALYULMM MOTOKOM ra3a, MepeXOAMT C OAHOH CTy- 
MeHH Ha Jpyry!o vepes Te 2%Ke OTBEPCTHA, Yepes KOTOPbIe MocTyNaeT 1a3, T. e. 
0 MpHHWAMny mpoTHBoToKa. j 

Stor cnoco6 o6paSorKH XOTA WM He TpeOyer cMelMabubIX MpHcMocooeHUl 
iad TlepenycKa Marepliasia H3 OHO MoMOcTA B Apyry!0, OHaKO OH He HC- 
KuI1OUaeT BOSMOXKHOCTH HCHOIb3OBAHMA NepeTOuHbIx TpyO. 

Onpitbl Ha XONOLHOM MOJeIM HOKasaiu, YTOMpolecc OOpaooTkKH BO BsBeLIeH- 
HO-(POHTAHMp YIOHLEM C1Oe MOXET ObiTb XOPOMO perysHpyeMbIM (M0 MoTOKaM rasa 
u OOpabaTbIBaeMoro. MaTepviaa) C MOMepxKan*°M COOTBETCTBYIOWMX 3HaveHHH 
Bcex NapaMeTpoB (pacxoJbI 
ra3a HM MatTepHasa; BbICOTa 
B3BelIeCHHOTO COA HU Jp.). 
K uncy MPeHMYyLIeCcTB 3TO- 
ro mpolecca TakxKe OTHO- 
CUTCA MeHbIUIad NoTepA WaB- 
JIGHHA Tas0B IpH ucCTeYeHuu 
yepe3 uadpparMbl, Tak Kak 
2KMBOe ceyeHve HX OTBEp- 
CTHH CpaBHUTebHO OobII0e 
(okon0 15—20%), 4To uc- 
KIOUaeT BbIXO, U3 CTPOA 
yCTaHOBKH B cjyuae- BBI- 
HY2KJCHHOH OCTAHOBKH WIN 
HapylleHHa mpolecca (cne- 
KaHne, cuiMMaHue HU Ap.), Tak 
KaK IPH CHATHU LyTbA OOpa- 
OaTbIBAeMbIN MaTepHvall ca- 


MOTPOU3SBOJIbHO co BCex 
Puc. 1. Snementapupie cmoco6ni TemoBo oOOpa6oTKu ypoBHelt (cTymeHeli) mepe- 


MaTepwaJIOB B WaXTHbIX ycTpolicrBax: 1 — B JBuxKy- MelLaeTCs B HIDKHIOIO VacTh — 
memes coe, 2— BO B3BeLWIEHHOM COCTOAHHH, 5S — BO 


B3BEIUCHHOM cyloe¢, 4— BO B3BeMeHHO-outanupyromem IIPHEMHOe YCTPOHCTBO, YemMy 
coe, ¢ — Halmpapsenne NO_Boga Tena CnMocoOcTBYIOT HaKJIOHHbICe 


CTeHKM JuadparMbl. 

Ilpu mMogemupoBaHHn Ha Bosqyxe Oblla NMOABeprHyTa MpoBepke KacKaHan 
yCTaHOBKa M3 YeTbIPex AMadparM c oTBepcTHAMH ~18% xuBoro ceyeHuA. JA 
yacTHl, pasMepom 2—3 MM B kKojIOHKe AMaMetTpom 100 MM npu pacxoje rasa 
~30 um*/uac, korga Tepemay aBMeHua Ha CBOOOAHOK Wuacparme G6bi1~8 MM 
BO]. CT., MAKCHMaJIbHbIM pacxo MaTepnama cocraBun ~40 xr/uac. 

Cnoco6 TemoBol OOpaOoTKH MaTepHasIOB BO B3BeLIeHHO-(pOHTaHHp yIOlleM 
coe Obl MCMbITaH MPHMeHHTeIbHO K TMpolleccy NoOAcyWIkH, KapOoHusalluu u 
CYWIKH PyYJHO-yrOJIbHbIX TpaHyw W10ObIX pasmepoB (oT 2—3 MM H BBIllle), H3To- 
TOBJICHHBIX 10 XMMHKO-KaTaJIMTHYeCKOMY MeTOLY, paspaOoraHHomy MucTruryTom 
ropiouHx HcKoNaembIX Hu Vucturytom Metanmyprun AH CCCP (#), a raxxe 
IIPHMeCHHTeIbHO K Tpolleccy MpAMOTO NosyYeHHA MKeme3a U3 XeMesOPpyAHIX 
ccbepoOpnkeros *, OKaTaHHBIX H KapOOHH3HPOBaHHbIX MO TOMY Ke MeTOLY, Kak 
MaTepHala XOpOWO KajMOpoBaHHOrO, BeCbMa MpouHoro kK ucTHpaHuio. Kpome 
Toro, OOacTbIO MpHMeHeHHA cHocoOa TenmoBOH OOpaOoTKH MaTepuaoB BO 
B3BEIICHHO-CPOHTAHUPYIOWLeM COe MOXeT ObITh OOMKUT py B Meranmypruu **, 
HarpeB HM CYyIIKa JIOObIX SePHHCTHIX (B OCOCeHHOCTH KasMOPOBaHHBIX) MaTe- 
puasos. 

IIpu mpoekTHpoBaHuH TenOBOH ycTaHOBKH C paspaOoTaHHbIM cimoco6om 
OOpa6orku AIA OCYIMLECTBIICHHA MOLBONa Tea MOryT ObITb HCMOb30BaHBI JIIO- 
Oble a1eMeHTapHble cuocoOpl (puc. 3) HIM HX KOMOHHAUMA. OTH CoUeTaHHA MOrYyT 


* Via cmecu 2Kee30pyAHOro KOHIeHTpaTa M M3MebUeCHHOrO yA HMM KOKCHKAa CLO6aBKOlt 
H3BectH nMywenKkn (1). 


** OOpmnpili — B WBeTHOH HM MarHeTusHpyloulMi — B uepHol MeTaduyprun. 
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BIT CaMbIe pasHoodpasupie. Tax, HallpuMep, ciocoO oOpaborkn BO B3BeILIeHHO- 
POHTaHMpYytOlleM COe MOXKeT couerarhcad C MUPKYJIAWMOHHBIM (puc. 3, 4 @) wan 
pouranupytourum (puc. 3, 4 6) cnoco6om mosBora rena 3apaHee Moyorperoro 
rasa WIM C rasOBOH TOMKOl 2 (puc. 1), mpegcraBnaiomeli co6oii oOpaOorky Bo 


fie ZZ] 
4 


ZZZZ IPL 


Puc. 2. Ycrpolicrpo a4 Ten- Puc. 3. Daementapuple cmoco6pi nozBoNa Tel- 
OBO OOpa6oTKH MaTepuasOB ua (g) Up cloeBom pexkume. a — IBUKy- 
BO  B3BeLNCHHO-(POHTAaHHp y10- munca clon, 6 — B3pemennblit colt. 1 — 
eM COe C pa3sHOBHAHOCTS- MOABOR  KOHBeKIHeH, 2 — TensompoBol- 
Mu Quadparm. J — KomoHka, HOCTbIO, 3 — amyuncTpl (K. II. Jlaspos- 
2 — muadparma, 3 — nampas- ckul u A. JI. Posentamp), 4 — kom6nnnpo- 
JI@HHe JBHXKeHHA Tasa, 4 — BaHHBIH (4a — unpkKyaauonnpili, 46 — 
HampaBleHue  JBMKeHUA 0O- ‘houTannp yromm it) 


paOaTbIBaemMoro) = MaTepfavia, 
5 —nmutatelb C oTsBoqamMu 
(11a MaTepuama), 6 — pery- 
JMpyroujul MexaHu3M oLayuH 
o6pabaTEIBaemoro §=6maTepHasa 


B3BELIeCHHOM COCTOAHHMH. Bce 3TH cnoco6pl oO6paOorTKH MaTepHaos (pvc. 1) B Tex= 
HOMOFHM MOryT CoueTAaTbCeA C TYUMCTHIM CMOCOOOM MOABosa B Camo pasnu4HoOn 


MOCJICTOBATeJI bHOCTH. 
Tlocrynusio 
11 [IV 1958 


WUTHPOBAHHASA JIMNTEPATYPA 


1 C6opn. Metanaypruueckant oOpa6oTka py BO R3BeleHHOM cocToxHuH, M.— JI., 1936. 
2H. B. Emerick, Blast Furnace and Steel Plant, 45, N® 3, 344(1957). %B.U. 
Kapma3uu, Meranaypr, Ni 12,5(1957), 4T.A.Jleu#3eposBuy, OOxures kunsanem 
emoe. M., 1956. 5 Tp. TexH. coBell. moO oOKHry MaTepHaOB B  KHIAILeM 
caoe, M., 1956. So lh das pos eKkun, A.Jl,Posient amp, A. x’.oT mut, JAH, 
Bene, 4,, <f 246(L05 0p pana. G hilton. (editor. Chems Eng... 64, Neil 0130) 9132, 
Beel057). 3° Or ote linger J Pet es wet oO fi-Morath, Jernkont. Ann., 141, 
Ni 5, 237 (1947). © D.F.Othmer (editor), Fluidization, N.- Y., 1956. WO Talal sale 
pomaTHuUKoB, JAH, 93, N 3, 421 (1953). 2 B. A. Pece-geKaapesell. UW. Ka- 
Hapeu, Biom. Texu.-9kon. undopm., Ne 11, 9 (1957). 
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Jloxzann Akagemun nayx CCCP 
1958. Tom 121, Ne 5 


TEXHHYECKAA PH3HKA 


H. A. TOPIOHOBA u C. H. PAX AYLAH 


TBEPJIbIE PACTBOPbI B CHCTEME InAs—In,Te; 
(IIpedcmaeaeno axademuxom A. ®. Hodde 18 IV 1958) 


Uccneqopanue CHCcTeM, B KOTOPbIX B3aHMOJ{eHCTBHe KOMIOHEHTOB ompeye- 
JIAeTCH ABMEHHEM TerepoBameHTHoro M30Mopdusna (7, ”), MpekcraBlsaeT Teope- 
TuuecKHH uHTepec. UccneloBaHve TBEPAbIX PaCTBOPOB, OOPasOBaHHbIX MO NPHH- 
Wuny rerepoBameHTHOoro u30Mopdu3Ma, peAcTaBseT KpoMe Toro H 3HaUH- 
TeIbHBIA MpakTMyecKNH WHTepec, TaK KaK OHH JjalOT BO3MOXHOCTb LWIMPOKO 
BapbHpoBaTb CBOicTBa BelllecTB. B HacTosllleH paOoTe IpuBeeHbI pesysbTAaTHI 
viccneloBanuli cucrempr In — As — Te, B mceBsoOuHapHom pa3pese InAs — 
— In,Te; KoropoH oGHapyKeHbl TBepfble PaCTBOPbI 3aMellleHHA, MpuHade- 
*Kallue K YNOMAHYTOMY Bbile Tuy. Hekoropble XapakTepHCTHKH UCXOHbIX 
OWHApHBIX COeAMHeHHM MpMBefeHbI B paOoTaX psa apropos (**). | 

B KauecrBe HCXOJHbIX MATepHaJOB JIA CHHTe3a CIWaBOB ObIIM B3ATHI HHIMA 
c comep»kaHviem 99,995% uncroro BelllecTBa; MBILIbAK Mocwe IByXKpaTHOH BO3s- 
TOHKM B BaKyYMe, MMeIONHH, MO JaHHbIM CIeKTpasbHoro anaiH3a, ciefqbl Bi 
u Sb, u Teawlyp Mocme AByXKpaTHOM BO3POHKH B BakyyMe u 12-KpaTHOM OUNCTKE 
30HHOH MiaBKOH, MMeIOWHH, No JaHHbIM CMeKTPa/IbHOrO aHaH3a, CeQbI Sm. 

Bpi0 CHHTesHpoBaHO 7 CocTaBOB MceBqoOuHapHoro paspesa InAs — IngTes. 
‘CocraB cilaBoB aH B Ta6. 1. Hapecky B3BelIMBaIMCb Ha aHaJIMTMUYeCKHX Becak 
c TouHocTHIo 2-104 r. CHE: 
Te3 IPOBOAWJICA B KBaplleBblx 


TaOauna 1 


Moa. cooTHou.| Tepmuyec- AMY Jax , OTKAMaHHbIX ne 

es a Tpa Tlocto- 10°° mm er Re 

NoNo Gccrae: Chases % BE) fase HBIX 3aTeCM aprOHOM Hi OTIIa- 

I. 1. sani ka,p A  AHHBIX. Harpepanve Bes0ck 

InAs | InsTes | sol. | tia. co cKopoctbio 200° B yac Ae 

Temnepatyppr 1000—1050°. 

IIpu stow Temnepatype jlaBa- 

1 InAs 100 0 —-| 942] 6,054 Jlacb BbIgepxKa | yac, Toc- 

Z| dine tncte | 3 | 9 1985/80) 8.085 ne Nero  sezocn oxaanmne 

4 | 3inAs-IngTe, | 75 | 25 |762| 846 | 6’075 8H@ CO cKopocrsI0 60—100° 

5 | InAs-InTes | 50 | 50 |666| 746] 6.112 8 Yac. CuMTKM NosyyaJMch 

6 InAs-3IngTeg 25 75 | 668) 693 | 6,143 TJIOTHBIMH Ip NOJIHOM OTCYT- 

7 IngTeg 0 | 100 | —j 667] 6,160 crsBuu BosroHa Ha cTeHKax 
aMIyJIbI. 


Bb MpOBeeHbl PCHTTeHOCTPYKTHBHBIM WH TepMMYeCKHI aHasIM3bI cmaBoB, 
a TakxKe W3ydeHa MUKPOCTPyKTypa H WSMepeHbl MMKPOTBEpAOCTb M 91eKTpo- 
MpOBOHOCTb IPH KOMHaTHOH Temmepatype. 

Ilo qaHHbIM PeHTTeHOCTPYKTHBHOTO aHasIH3a, Bce OOpasubl OGMayaioT cTpyK- 
TYpOH WUHHKOBOH OOMaHKH, Iipwyem MapaMerp pellleTKH W3MeHAeTCA JIMHeLHO 
B 3aBHCHMOCTH OT COcTaBa. OTO CBUAeTEIbCTBYeT O TOM, UTOB aHHOM TceBsO- 
OMHapHOM pa3pe3e MbI MMeeM TBepAbIeE PaCTBOPbl 3aMeLeHHA BO BCeM MHTepBaue 
KOHWeHTpanni. Coctappi NeNe 2,3 u 4 wMesM HeCKOMbKO pa3MbITBIe WMHHY Ha 
qeOaerpamMaXx, YTO MOXKET CBUJETeEIbCTBOBATh O HefocTaTOUHO rTomoreHVu3salny 
cilaBoB. HeoOxoquMo OTMeTHTb, 4YTO Ha WeOaerpammax IngTes, Kpome sMHHi, 
XapaKTepHbIX JIA CTPYKTYpPbl THA WHHKOBOM OOMAHKH, Movlyyaiucb ONOMHH- 
TeJIbHbIe JIMHHMH. B w3yuaeMbIxX TBepAIX paCTBOpaX 9TH JONOMHUTeNbHBIE 
JIMHWMH OTCYTCTBOBAJIN. 
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K cmamtbe H. A. Topwxoeoti u C. H. Padayyan, emp. 848 


Puc. 2. Muxpomsud cnaasa InAs-3IngTes mocne tpapaenua, 90 


K cmambe M. M. Beceaosckxot u II]. A. Kapnoea, cmp. 893 


Puc. 2. TypMaaMHoBo-OMOTHTOBBIE CIaHIbl HMKHETO 
oTfela cakcaraHcKoi 2«Kese30pyAHOH cepuH. CKBa- 
kuna Nb 17, rayOuna 1956,8—1957,1 Mm. Typmaauu 

cBeT, 


B Bue Mpu3m, TemMHoe — OuotuT. IT Ipocrori 
150 x 


SAH, rT. 121, NS 


Jiudtepentivanbublit TepMuyecKHi aHamn3 MIpOBOJWICA Ha OMTH4eCKOM IIH- 
pomerpe KypuHakosa. Pacteprbie B Mopoliok oGpa3iibl 3aCbInanHcb B KBaplleBble 


cocyAbl CremaHoBa, mocye vero cocysb oTKadH- Mune 
Bauch Jo 10% MM pr.cr. u ormanBanucn. Tpu es 
CHATHH TePpMOrpaMM HarpeBaHHe u oxaxKse- 
Hue BeslOCb Co cKopocTnio 10° B munyry. 400 
PesyIbTaTbl TepMHYeCKOrO aHanusa No_TBep- 
*KaloT aHHble PeHTTeHOCTPyKTYpHOrO aHamn3a. 500 
TlonyweHbl verkue KkprTH4eckre TOUKH Ja co- 4S 
Jujvca WM JIMKBHAyca, Xapakrepuble Jia qua- a - 
rpaMM COCTOAHHA TBePAbIX pacTBopoB. O6dpas- 00 
ip NeNe 2—4 uMenn ononHUMTenbHbIe caGpie 4H % HO 2 98 
nAs 


adpektbl mpH Oonee HH3KHX TemMMeparypax =—wmon%Inas  IngFe 
~650—-750°, uTro Moxker ObITb OGbaACHeHO 

J1M60 HeocTraTouHol roMoreuusaliueli stux coma- Puc. 1. Usmenenme muxporsepyo- 
BOB, M60 MomMMopuEIMH mpeBpatennamn p CT B cHCTeMe InAs — InaTes 8 

i 3aBHCHMOCTH OT COCTaABa 
STHX CMiaBax MPH yKa3aHHbIX Temlepatypax. 

PesybTaTbl PCHTTEHOBCKOrO BH TEPMEYECKOFO aHau30B MpuBeeHbl B Tabu. |. 

Muxkpoulrudbl oOpasilos paccmMaTpuBailHCcb Np MOMOULM MeTaJJIOMAKpocKona 
MUM-6, nocwe vero usMepsanacb UX MUKpoTBepsocTb Hw» No 3epHaM Ha Mpudope 
IIMT-3. Pas6poc sHayenuit Hy» He mpesppmuant 20—25 KI/mm?. Kak BuyHo 
u3 pwc. |, MHKpoTBepfocTb cCiaBOB B 3aBHCHMOCTH OT CocTaBa MeHsAeTCA TO 
KPHBOM C MaAKCHMYMOM, aHaJlOrM4uHo u3MeHeHHIO H» B cucreme InAs—In,Se, (?). 

TpaBleHve WuoB MpoBosuIOcb MocieoBaTebHO ABYMA TPaBUTeAMH: 
1) pacTBopoM NMeprugpona u yKcycHow KucnoTb! 1:1 (rpaBnenue 30—60 cex.); 
2) pacTBOpM a30THOH KUCOTHI H yKcycHoH KucnoTH! 1:1 (rpaBieHue 40— 
120 cex.). TakuM oOpa3om, yflamocb Ha HeKOTOpbIX O6paszllax, KpoMe 3epeH, 
BLIABHTb JCHIPHTHY!O CTpykKTypy (cM. puc. 2). Hago ormerurb, 4ro eHApurTbl 
HaOJOlalMCb He Ha Bcel NIomMalu Wwiuda, a riaBHbIM OOpa3oM y KpaeB CJIHTKa. 
OJIEKTPONPOBOAHOCTh Pe3KO H3MeCHAMACb B 3aBUCHMOCTH OT COCTaBa, BapbupysA 
oT 80 om? cm? ana InAs go 1- 107 om? om! cm! gana IngTeg. 

TloayueHHble SKCIepHMeHTaIbHbIe Pe3yMbTAaTbI WOKa3bIBalOT, YTO B CHCTeMe 
InAs — In,Tes mpoucxoguT oO6pa30BaHHe TBEPAbIX PaCTBOPOB, HMEIOWIMX CTPyK- 
TYPy WHHKOBOH OOMAHKH BO BCeM MHTepBasle KOHWeHTpalul. MurepecHo orme- 
TUTb, 4TO B cucreme InAs — In,Ses o6pa30BaHHe TBEPAbIX PACTBOPOB 3aMelite- 
HHA HaOsOMaeTCA B MeHbIIeM HHTepBame KOHWeHTpallH (?). Bo3moxKHo, 9TO 
ABJICHHEe CBA3aHO C pa3sHulleH B 9HEprerHuecKHX XapaKkTepHCTHKaX 3aMelllato- 
WLHXCA AaTOMOB (°). 

Ilpeycrapnaer GomblioH WHTepec HccieqoBaTh 2IeKTpHuecKHe CBOKCTBAa 
B 38BHUCHMOCTH OT CocTaBa JIA H3y4eHHOH cucrempbl. Kpome Toro, HeoOxoJ,umMo 
H3YURTb M (poTOseKTPHeCKHe CBOMCTBa CM1aBOB, TaK KaK In,Te,; oOayaer 
3HaYHTeIbHOH (boTOuyBCTBUTebHOCTHIO (*), ComocTraBneHue u3HKO-XHMuHue- 
CKHX MW 3IEKTPH¥eCKHX CBOHCTB MOJOOHBIX CHCTeM MOXKeT arb HeKOTOPoe Mped- 
CTaBJleHHe O M€XaHH3Me MpOWCxoAAlero 3aMelleHHs. 

B 3aKsI0UeHHe ABTOPbI BbIpaxKalor UCKpPeHHIOIO OylarofapHocTb Mmpod. 
Ji. H. Hacnegqosy 3a BHUMaHHe HM MocTosAHHbI wHTepec K paodore. 


Tloctymu10 


@u3HKO-TEXHHYCCKHH MHCTUTYT 
14 IV 1958 


Axkayemun HayK CCCP 
LWUTHUPOBAHHAS JIMTEPATYPA 


1H.A.TopwuHosa, B.C. Ppuroppbesa, KT, 26, 2157 (1956). 2 H.A.To- 
piwouosa,C. HW. Panayaan, KTO, 28, 1933 (1958) °*®H. Hahn, W. Klinger, 
Zs. anorg. Chem., 260, 97 (1949).4 J. Appel, Z. Naturforsch., 9a, 265 (1954). 
5Q. G. Folberth, O. Madelung, H. Weiss, Zs. Naturforsch., 9a, 954(1954). 
Pein A... 1.0) DMOMIO;E aan Bia CelinP Maly Onp. be. B a,B.M.Konospaneuxko,C.M. P is- 
K HH, KT®, 25, 1675 (1955). 7 A.C. Bopmesckuil, H.A.Topwuosa, H. K. Ta- 
xTapesa, KT®, 27, 1408 (1957). §& J. van Boomgaard, ‘K:' *S'eiot, Philips 
Res. Rep., 12, 127 (1957). °H. A. To ptonosa, Uccaeqopanua B OOacTH XMMHH Mouly- 
ipoBowHUKos, ABTopedepat JoKTopceKolt yucceptaumn, JI., 1958. 
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Jlokaaye Akagemun nayx CCCP 
1958. Tom 121, Ne 5 


TEXHHYECKAA ®H3HKA 


H. B. TPYM-rP)KHMAHJIO 


OCLIWJIJIALLMH WH PESOHAHC B KHHETHKE 
MAPTEHCHTOOBPASOBAHHA 


(IIpedcmaeaexo akademuxom H. IT, Bapdunem 11 IV 1958) 


VspectuHo, 4uTo CylllecTBy!OT Be CHCTeMbI CMaBOB 2Kele3sa C YIviepOXOM: | 


CIJIaBbl, KOMMOHEHTAMH KOTOPbIX ABJIAIOTCHA *RKeTeC30 HW KapOuy meyle3sa, WU CiJIaBbl 


© KOMMNOHEHTaMH 2%Kee30 HW rpaduT. CooTBeTCcTBeHHO, CYLMLeECTBYIOT [Be Ppa3Hble 


BO3SMOKHOCTU (pH3HKO-XHMHYeCKOrLO MOBeJeCHHA CIIJIaBOB. 


IlpopeyqeHHoe HaMH H3y4eHHe KPHBbIX 3aBMCHMOCTH MapaMeTPOB KPHCTal- | 


JIMUeCKHX PellleTOK 3THX CMABOB MIpH TeMMepatypax CyUleCTBOBaHHA ayCcTeHuTa 
MOKa3al0, UTO 3TA OCOOEHHOCTH XKeMe30YFICPOAMCThIX CMWIABOB ABIAeTCA CeT- 
CTBHEM CKJIOHHOCTH KapOufla *%Kee3a OOpasOBbIBaTb B PaCTBOPCHHOM COCTOAHHH 
B Keese (aycreHutTe) MomuMep c 6 aromamu yruiepoya Fe,sC, (1). Dror nomuMep, 


He OyAyuH yCTOHYMBHIM Ip BbIAeeHHH 3 ayCTeHHTa, pa3smaraeTcA WH OOpasyel 
rpadur. B Tako TpakToBke MarpaMMbl 2Kee30 — yrviepol CTaHOBHUTCA sACHOL 
B3aMMOCBA3b MexKAy OOCHMH YKa3aHHbIMM cHcTeMaMH. Ona ompeyemserca xXa- 
PpakTepoM TepMOAHHaMNYeCKOrO PaBHOBeCHA MOMMepn3alHu KapOusla cormacHo 


peakilHu 
FeyeC, ea 6FesC. (1 ) 


PaHee HaMH OblIO MOKa3aHo (7), UFO B pesyuIbTaTe ITOH peakUMN CosepxKaHHeE 
NowMMepa MO OTHOWICHHIO K OOWeMy COjlepKaHuIO yryepoja 3aBUCHT OT TeMMe- 
paTyPpbI COCTOAHHA ClaBa HM YBeIMYMBaeTCA C ee MOHH*KeHHEM. Oco6eHHo ObicTpa 
BO3pacTaeT KOJIMYECTBO STOO MOMHMepa NpH TeMMepaTypax MepeoxarKTeHHns | 
aycrenuta. Ilostomy aABIeHHe NOMMMepH3alLHH pacCTBOpeHHOTPO B ayCTeHUTe Kap- | 
Gua OuxKHO CyUleCTBeEHHO CKa3aTbCA Ha Tpollecce U30TepMMYecKoro pacmaa 
aycTeHHTa Mp TemMMepaTypax HW*Ke TOUKH Aj. 

Jia Toro 4roObl OLeHATb CTeMeHb BUIMAHHA XUMMYeCKOH peakuuu (1) Ha 
mpolecc us0TepMuMyecKOrO pacnafla ayCTeHHTa, HalO BbIYHCJIMTb CKOPOCTb Mpo- 
TeKaHHA peakwHH. Jia sTOrO BOCMOMb3yeMCA U3ZBeCTHOK bopmMyoH XUMHUeCKOH 
KMHETHKH, COrlaCHO KOTOPOH CKOpOcTbh Vv OOpa30BaHHA IMeCTHKPaTHOFO MOViH- 
Mepa (Kak B HallleM cyuae) paBHa 


v = k(Cfe,c)*; (2)) 


3yecb k — KvuHeTHYeCKad KOHCTAaHTA; Clic —KOHIeHTpallua KapOuga mpul 
Temlepatype 7. | 

HeoOxoumo Takxke yuecTb BIMAHHe CTeNeHH MepeoxsmaxKeHuA aycrenura., 
Ecam Temnepatypy Touku A, o6osHayuM T4,, a TeMMeparypy mpouecca usorep-> 
mMHuecKkOro pacmafla aycreHuTta T, TO BJIMAHMe CTeNeHH MepeoxiaxkeHHa Hal 
KHHeTHKY pacnayla aycreHuta OyfeT MponopuuoHabHO pasnocTu T4, — T. 

IIpu pacnaye aycrenuta npoucxoqur riyOokaa Mepecrpolika BHeUIHHX OG6o- 
JIOU€K ATOMOB 2%Kelesa, COMPOBORAarollasAcA MepecTpOHKOM CMMHOB 3/1eKTPOHOB} 
M BO3HHKHOBeHHeM (peppomMarHeTu3Ma. Bauanue 9TOrO ABICHUA Ha KHHeTHKY | 
pacnajla aycreHntra HeusBecrHo. IIpeacraBuM ero Kak HeKoTopyto (yHKunio @ | 
OT Temnepatypbl. 
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Torga ckopocrb pacnaya aycrenuta Oyler ompeyenatbesn opmyvoii 
U = Ry (Cre,c)® (Ta, — T) ® (T). (3) 


Jia yqoOcrBa cpaBHeHHs C SKCHeEpUMeHTaNbHbIMU LaHHbIMA BMecTO cKopocrTH 
pacnaya BBeweM OOparHyto0 et BeM4YNHY — Bpemsa MomHOrO pacnajla aycrenuta 
HM Mpolorapu@Mupyem nomyyenHoe BbIpaxkeHue: Torga 


Igc= Ig A— 6 lg Cree — Ig (Ta, —T) — lg ® (7), (4) 


rye *— BpeMA MOHOTO MpeBpawwenun, A = 1/k, — Koncranta. 

la onpeyeyeHua KOHMeHTpalMH KapOujla BocromL3yeMca HaWiMMH mIpexK- 
HHMM BBIMHCICHHAMH (*) HM OMBITHBIMH L@HHbiMH JlaBennopta u Boatina (*) 
MO KHHeTHKe pacnaya aycrennuta. 

Tak kak sbyHkitua @(T) Ham HensBecrua u lg O(T) Bxogur B ypaBHenue (4) 
B KayeCTBe CJlaraeMOro, MbI Ha- 
HecIH Ha JMarpaMMy  pacmaya 


aycreHuta JlaBennopta u Boiitna 60 

Wiad CTamu, cofepxauleh 0,78% 

C (puc. 1, KpuBaa /), tTompKo 400 

MepBble TPH CwIaraeMbIX, 2MMH- 

puHyeckH nofoOpaB 3HayeHHe 3 

Ig A=6,5465 (puc. 1, Kpupasa 2); 200 

3aTeM, BBIUTA MOMVYeHHbIe pe- 

3YIbTaTbl W3 JaHHbIX HM HaHeca 

NOI Y4eHHbIe pasHocTH Ha rpabuk f0 100 1000 10000cek. 1000 100 10 10 100 1000 
remmepatypa — KpaTHOCTb ycKo- nays AGS a 
peHuaA (3aMeIeHHA), NMowy4IAuM 

KpuBylo (7). Puc. 1. Kpuspie pacnaga ayctenuta: / — qanupie 


Kak BuHO 13 puc. 1, adxpexr ompita, 2 — KpHBaa, BbIUMCIeHHaH 6e3 yueta Baus- 
Hux deppoMarHHTHOrO MpeBpaweHus, 3 — (byH- 
peppoMarHHTHOrO §=lipeBpallleHna kus © (T) 


cKaSbIBaeTCA Ha KHHeTHKe pacnafla 
AYCTeEHHTA BECbMa CHJIbHO HV OTJIH- 

YaeTCA OCILHJIMPYIOULUM XapakTepoM. B TouKe MapTeHcuTrooOpa3s0BaHHnsa CbyHK- 
ina O(T) MpuHuMaeT ABHO Pe3OHAHCHbIM XapakTep, MpuvemM mpolecc pacnaja 
1 OOpa3SOBaHHA MaPpTeHCHTa YCKOPHAeTCA B HeCKOJIbKO THICAY pas. Ita ocobex- 
HOCTb UPe3BbIUaHHO BaXKHa JVI YACHCHHA UCTHHHOH NpupoLbl MapTeHcurTHoro 
TpeBpallleHHnsa. 


Viuctutyt metamypruu um. A. A. Batikosa Ilocrynua0 
Axaylemuu Hayk CCCP 8 IV 1958 


UMTHPOBAHHAA JIMTEPATYPA 
1H. B. TpymIrp xumatiao, JAH, 40, Ne 7 (1943). 2? H. B. DT pymIp xu- 


fa i 10, TAH. 41, Ne 1(1943). *E.S.Davenport, E.C.Bain, Trans. Am. Ints. 
Min. and Met. Eng., Iron and Steel Div., 117 (1930). 
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Jloxnagm Akayemun nayk CCCP 
1958. Tom 121, Ne5 


TEXHHYECKAA PH3SHKA 
B. Tr. MEJIBHHK, H. ©. MEJIBHMK u C, C. FPYTHH 


OB 3JIEKTPOHHO-J}bIPOUHOM MEPEXOJE B TOUEYUHbIX TBEPIbIX 
BbINPAMHTEJIAX 


(ITpedcmaeaeno axademuxom A. ®. Hoe 14 IV 1958) 
~ V3pecTHO, UTO SJICEKTPHYeCKHH UMMysbC (POPMOBKa) Yui yUMaeT BbINIPAMHTEJIb- 
Hoe JielicTBHe TOUCUHBIX TeEPMaHWeBbIX HM KPCMHMEBHIX BBIMPAMUTeMeH, OHAKO 
(busvuecKHe ABJIEHUA, MPpOMCXOAALMe B Ip HKOHTAaKTHOH o6macTH, B Mpottecc 
tbopMOBKH Maio H3yueHbI. TeopuA BEINpAMMIAIOWerO NeHCTBUA TaKUX BbINpAME~ 
Tenell OCHOBaHa Ha IIpeMOOXRKeHHH, YTO B TOUCUHOM BbINPAMUTeNIe, TaK *K 


Puc. 1. QnexTponnpili KpeMHuH 20 PopMoBKH. @ — OclMOrpaMMa Tep- 
MO-9. Jl. C., 6 — BOJIbTAMNepHaA XapakTepucTuKa | 


KaK HM B IWVIOCKOCTHOM, IPH CoOTBeTCTBy!OlleH COpaOoTKe MOBepXHOCTH KpHi 
cTaa oOpasyerca TOHKHM COM C THMOM MpOBOMMOCTH, MPOTHBOMOOXKHBIN 
TOMMe NOYNPOBOAHHKAa. OHAKO ocTaeTcCaA HEMOKA3aHHbIM HaJIM4He 9ICEKTPOHHO) 
IbIpoOwHoro Mepexofa B TOUVeCUHBIX BbINpAMHTemAx (1,%). HenocpesqcrBeHHoe 
UCcCIeOBaHHe MPHKOHTaKTHOM OOaCTH H3BeCTHBIMH JO HacTOAero BpeMeHE 
MeTOJaMM 3aTPpyHeHO ee MaJIbIMM Pa3MepaMH, a TaK?Ke BHOCHMbIMH B 3TY 064 
aCTb UCKaxKCHHAMH, CBASAHHbIMH C HEOOXOAMMOCTHIO HapyWIeHHA KOHTAaKkTa. | 

OnbiraMu, B KOTOPBIX Obl] NPHMeHeH OMMCAaHHbIit HuxKe MeTOM, yCTaHOBNeH¢ 
oOpasoBaHwe y TOUCUHOFO KOHTAKTa Moda OG6AaCTH C AbIPOUHOL MpoBosMMoOt 
CTbIO IPH BO3eHCTBUM Ha 9IEKTPOHHbIii TepMaHH HIM KPeMHUM 31IeKTPHueCKUM 
MMITYJIbCOM. 

Onbir Obl NocraBren ceqyrouluM o6pasom. K KonTakTHol urne npHBapH 
BalaCb MeTaJJIH4eCKaH HHTb, KOTOPad HakasIMBalacb TOKOM Jo 500—600° 
TenoBol cbpout nepemetianca mo urne K Kpuctraniy. pu wannuun p—n-nepet 
Xofa TeEMIOBOH PPOHT OKeH MpOXOAUTh B KpUCTame MOCMeLOBAaTeMbHO Ob 
aCTH C pasIM4HbIMM THMaMH NpoBosumocru. Ilpu stom JomKHa mpoucxosutt 
MHBepCcus 3Haka TepMo-9. J. c. [lopepxnocru smeKTpOHHOrO repMaHusA HM KpeM 
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HHA, KOTOPble NOABeprasHCb HCCeLOBAaHMO, MpelBapuTebHO COpabaTbIBanNcb 
COOTBETCTBEHHO JeHCTBYIONLEH TeXHOJOFHMH H3POTOBIeCHHA TOUeUHBIX MOOR. 
B ciyuae repMaHHA ura USrOTOBIANach H3 ciiaBa BonbdbpaMa Hu MonuOseHa 
a B clyuae KPCMHUA UCMOIb3OBaach Takad #Ke Ua, MOKpbiraa aJl1OMHHHeM. 


Puc. 2. DekTpOHHbIli KpeMHU Mocwe (PopMoBKH. a — OCIMJIorpaM- 
Ma TepMO-9. J. C., 6 — BOMbTaMMepHaw XapakrepHcTuKa 


lo @opMoBKH cotorpapupoBanuch OCWMIOrpaMMbl TepMO-9. J. C. HW BOJIbT- 
AMMe€PHbIX XaPpaKTePHCTHK TOYeYHBIX AHONoB (puc. | a, 6). Tlocne aroro, He ne- 
pemellaA TOUeUHOFO KOHTAKTAa, Ha AMO NosaBai 9IeKTPHYeCKHH UMNYJIbC LH- 


| 
| Puce. 3. OnexTpounpiii TrepMannit mocwe Puc. 4. CemeHonad BBINpAMATeIbHaA 
| (OpMOBKH, OCILHIIOrpaMMa TepMO-9. J. C. wial6a 


TenbHocthio 0,25 cek. H CHOBa (boTOrpa*upoBaH OCIMIOPpaMMbl TepMO-9. J. C. 
M BOJIbT-aMMepHbIX XapakTepHcTHK (puc. 2 a, 6 H puc. 3). OclwOrpaMMbl Tep- 
MO-9. J. C. HW BOJIbT-aMMePHbIX XaPaKTePHCTHK TepMaHHEBbIX AMOAOB HO u Nocie 
(PopMOBKH aHaJOrH4HbI OCIMIOrpaMMaM KPeMHHEBHIX AMOLOB, MOSTOMY Avis 
TepMaHHA MbI MpHBOAMM TOMbKO OCIMIIOrpaMMy TepMO-3. J. C. Mocse (popMOBKH 

Kak HavOoslee CYLeCTBeHHYI0. 

V3 puc. | a BuHO, 4TO Jo POPpMOBKH HMeeTCA OLHA OG ACTH C 9JICKTPOHHIM 
MeXaHH3MOM IIPOBOAMMOCTH; BbIMpAMIsAIOUlee LeHCTBHe MIP STOM He3HayHTedb- 
noe (puc. | 6). V3 puc. 2 au 3 BuyHO, 4TO Mocre POPpMOBKH y TOYeYHOTO KOH~ 
TakTa oOpasyerca o6acTb C AbIPOUHOM MPOBOAMMOCTHIO, Ha 4TO YKAa3bIBaeT 
MMWKHAA BETBb OCILMJIOPpaMMbl TepMO-9. J. C., a 3ATEM 3HAK TEPMO-9. A. C. Me- 
aserca Ha oOpaTubiit. IIpu TOM BHINpAMIAIOMLee NeHCTBHe IHOOB 3aMeTHO YJ y4- 
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maerca (puc. 2 6). MoxHO NomaratTb, YTO BbINpPAMJIAIOMee WeHcTBHe AMOLOB Oo 
(POpMOBKH OGyCJIOBJICEHO Pa3HOCTbIO KOHTAKTHbIX MOTEHMMAaIOB MeTaJia H MOJy- 
NIpOBOAHUKa, a Mocie (OPMOBKM YsIYUMIeHHOe BLINpAMIAIOULee WelicrBue Obyc- 
JIOBIEHO OOpasyeMbIM B polkecce (bopMoBKH p—t-MepexoJoM. 

Tipumenenuplii Hamu MeTod ObII MpoBepeH Ha CeJICHOBOH BbIMpAMMTebHOH 
wialiOe, B KOTOPOH 3aBeqoMO H3BecTHO (”) HamW4uHe p—n-nepexoga. Mra KOH- 
TaKTHPOBala C Ka[MHeM, MO3TOMY TeMOBOH CPpoHT MepeMeulacaA ciepBa B OO- 
JIACTH C 3JIEKTPOHHOM MpOBOAMMOCTHW, a 3aTeM B OONACTH C AbIPOUHOH MpPOBOAH- 
MOCTbIO. OTO BHAHO Ha OCWMIOrpaMMe (puc. 4), re 3HaK TepMO-9. J. Cc. cllepBa 
COOTBETCTBOBaJI 3JIEKTPOHHOM MpOBOAMMOCTH, a 3ATEM H3MCHHJICA Ha OOPaTHbIi. 

TakuM oO0pa30M, B TOYeUHbIX FepMaHHeBbIX H KPCMHHEBbIX BbINIPAMHTeEIAX 
ycTaHOBJIeHO HalwMuve JByX OOsacTeH C pa3IHUHbIMH THMaMH IIpOBOJMMOCTH, 
a 3HauHT WH HamMuve p—n-Mepexoza. 

CuuTaeM CBOHM IIPHATHBIM JOTOM BbIPa3sHTb HCKPeHHIOIO GarolapHOCTb 
A. ®. Topoflelikomy 3a MocrosHHoe BHHMaHHe K 9TOH pacore. 


Hosocn6upcKHh 3JIeKTpoTexHuyecknit Ilocrynus1o0 
MHCTHTYyT 5 IV 1958 


UWMTHPOBAHHAS JIATEPATYPA 
1A. HW. Ty6auos, Teopua spmpamasiomero elicraua moynpoBogquuKos, 1956. 
& B. E. JlIamkapes, M38. AH CCCP, cep. cus., 5, Ne4—5, 442 (1941). 31M. Ki k we 
chi,T. Onis hi, J; Appl. Phys., 24, Ne2, 162 (1953). 
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okmane Akanemun HaykK CCCP 
1958. Tom 121, Ne 5 


TEXHHYECKAA PH3HKA 


K. A. OCHMOB 


Ob JHEPFHH OBPA3OBAHHS BAKAHCHH B TBEPJbIX METAJIJIAX 
(ITpedcmaéeaexo akademuxom H. IT. Bapduxeim 14 IV 1958 ) 


Muorve uccyleqoBaTeM MpHsHaioT OoJbLyIO pomb BakaHCHi B Mpoteccax 
— CaModuppy3un WU MpHXOAAT K COOTHOLIeHHIO 


AH = E,+ E,, (1) 


| 

) re AH — sueprua akruBalun o6nemHol camoqudpysun (u mudpysun); 
| Ey, — 2Heprua oOpa30BaHHa BakaHcni; E, — 9Heprua aKkTHBalluH JBYXxKeHHA 
| aTOMOB. 

J\ia cnyuaes, Kora KpucTanMueckad PellleTKa CHJIbHO paspbIXieHa HU, cye- 
| OBAaTeIbHO, COsepxUT OoNbUOe YNCIO BakaHCHi (HaNpuMep, PpaHHlbl 3epeH 
—C OOJIBIIHM YIVIOM Je3opHeHTalluH KPHCTaIOB), HHOra mpHHumaercs (1), ro 
: E, = 0. Torga sHeprusa akTuBalluu caMoluppysun AH = E,. J\na norpannyu- 
HOH camoyuddpy3nu mpesnor*Keuo (7, 1) coorHolleHue 


I Ge ae (2) 


: SHaueHuaA BemMunHb! EL, WA TBepAbIX MeTasJIOB OObIUHO PaCCUHTHIBAaIOT Ha 
| OCHOBaHHH 3KCNeEPHMeHTAaIbHbIX JAHHbIX, OTHOCALLMXCA K TeMMepaTyPHOH 3aBu- 
CHMOCTH: BO3BpaTa 2EKTPOMPOBOAHOCTH TMoce 3aKasIKH OT BbICOKHX TeMIIe- 
paryp, Hakslena wiM OOyYeHHA UaCTHWaMH BbICOKOM 9HeEprHH; TeMMepaTypHoli 
- 3ABHCHMOCTH 3JICKTPOCOMPOTHBJIEHHA MPH HempepbIBHOM Harpese 6e3 mpeqBapu- 
TeJIbHOM 3aKaIKH WIM TeMMepaTYPHOH 3aBHCHMOCTH JJIMHbI OOpa3sia MpH Harpe- 
'BaHHH B IIMpoKoM HHTepBasle Temnepatyp ('). IIpx stom ucxo_aT u3 mpesno- 
JO*KeHHA, TO MOMYYeHHbIe 3HAYeHHA ZHeEpreTHYeCKOrO MapaMeTpa, XapakTepu- 
“3yl0llero CKOPOCTb COOTBeTCTBYIOUero Mmpollecca, OOA3aTeIbHO MpeAcTaBAIOT 
-co6oh SHeEprHto «AbIpKooGpas0BaHHA» Ey, YTO ABJIAeTCA, KAK MbI AyMaeM, TObKO 
-YCJIOBHbIM CorallleHveM, MH efO MpaBHJIbHOCTb AasleKO elle He AoKasana. 
O6paTHM BHUMaHHe Ha TOT (hakT, YTO 3HAaYeHMA SHeprerMueckuX MapaMer- 
poB, O1H3kve K 3Ha4¥eHHAM E), OMpeeeHHbIM C MOMOMLbIO BbILeyKasaHHbIx 
“MeTOLOB HcceNOBaHMA, MOryT ObiTb paccunTanb! uHaye. JlelicrBuTenbHO, B Ppa- 
Oorte (*) aBrop pa3BHBal Helo O HaIMUHM MpPAMOH, HemNocpelcTReHHOH HM Heo6- 
XOMHMOH CBA3H Ludby3Hu C ABMICHHEM WiaBJIeHHA HM Moya ypaBHeHHe 


Hr — Hoos? 5 3 
q — —T, = (6,7 — In Ts) — 298° ’ ( ) 


rie 7, — Temnepatypa miaBnenus; Hrs — Hoog° — Pa3HOCTb 3HaveHHH Temvo- 
cojlepaHun (Ha r-aToM) TBepjoro Meramia Mp TeMMeparype TlaBleHuA 1 
rpu craHapTHoHt Temnepatype 298, 16°; Sooge — 9HTpomus (Ha r-aToM) MpH cTaH- 
ylapTHOH Temneparype. i. 

BenuunHa g, BXo{smllad B ypaBHeHne (3), B padore (*) paccMaTpHBawlacb aB- 
TOPOM Kak 9Heprus akTHBallMM CaMo,udpysHu, OTHeCeHHad K OAHOMY akTHBH- 
pyemMomy aTroMy B rpymne % atomos. JlaibHelilee paccMorpenue Bompoca (°) 
HPUBeWO K BEIBOLY, UTO BeMYMHY J MOXKHO PaccMaTPHBaTb B Oowlee OOILeM BUe— 
KaK 9HeprHlo aKTHBaUM Mpollecca BOSHUKHOBeHHA B KPUCTase OYAPOB Mpejeyib- 
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HOM TepMOAMHAMHYecKO HeYCTOMYMBOCTH, HIM, YCOBHO, ONAaPOB «OKA bHOTO 
TWaBeHHia»; Ip 9TOM YKa3aHHbIM OYaraM He MPHNMCbIBaaCb Kakasi-s1 HOO 
onpeleseHHad MOfeb, CBASAHHaA, HallpHMep, C BakaHCHAMM, MMCIOUMPOBaB- 
HbIMM ATOMAMH WIM JUCIOKalWAMH. OTM MOLYepKUBaach Ueda, UTO NpecTaB- 
je@HHA OO ONarax «IOKaJIbHOrO WWaBJIeHHA» He OTBepraloT HAeH O BakaHCHAX, 
HO HW He CBOJ\ATCA K Hell. HeBo3MOxKHOCTb OAHO3HAYHOFO CBeMeHHA NOHATHA 06 
«ouarax» K MOHATHIO O «BaKaHCHAX» H Tak?Ke BeJIMYMHbI gq K 3HaYCHHAM BeJIH- 
ynHbl E, o6ycmoBseHa TeM, YTO MO CHX MOP HeT elle OAHOSHAYHOTO MpeAcTaBie- 
HHA O MeXaHH3Me TWlaBJIeHHs. 

3HaUeHNA BeEMUMHbI g, paccuuTaHHble HaMH Mo ypaBHenuto (3), a TakxKe PAL 
W3BeCTHBIX 3HAUeHUM Tak Ha3bIBaeMOl SHEPrHu «bIPKOOOpasoBaHHA», MoyyeH- 
HbIX IIPH PpasJIMUHbIX MeTOMaX SKCIEPUMeCHTAIbHOTO HCCeMOBAHHA MATH MeTal- 
JOB, Npescrapneubt B Ta6r. 1. U3 rab. 1 BUAHO, TO paccuMTaHHble NO ypaBHe- 


Ta6auta 1 


3HaueHHA BeJIHUHHBI g HW 2Hepruv , AbipKooOpasopanua® Ey (KKam- Mob?) 


Eo 
q mo ypaBHe- : ; 
Metaaa HHtO (3) hed AN alk Aad TemiepaTypHaA 3aBHCHMOCTb 
obnyuenaa qeatponamn 9JIEKTPOCOMPOTHBJICHHA, AJIHHbI 
Al hee 6,9—7,7 (8,7) 11,4—11,95 (1) 
Cu 15,4 15,7 (8-11) 16,1—20,7 (2,12) 
Ag 15,9 Ary a(as) 14,9—16,9 (7) 
Au iSys4 18, 2—21,9 (14,1) 15,4—17,14 (1.1612) 
29,5 (19) 
Pt 34,4 27 ,2—32,3 (14,17) 


HuIO (3) 3HaYeHHA BeIHUHHbI g WH COOOWeHHbIe paHee 3HaYeHHA BeIHUHHEI Ey 
B OO/IbIIMHCTBe CLy4¥aeB OUEHb XOPoMo coBnasaior. Ilpu sToM HauyuIee COB- 
majeHve JVIst YKa3aHHbIX B TAaGJIHIe MeTaJIOB HMeeT MECTO M@XKLy g HW BeIMUH- 
Hol E,, 3HaveHHe KOTOPOH onpeseseHO IPH H3y4YeHHH BOSBpaTa IeCKTPOMPOBOL- 
HOCTH. CyeOBaTesIbHO, MO ypaBHeHHto (3) MOXKHO PaCCUHTHIBATh 3Ha4eHHA Tak 
Ha3bIBaeMOH SHEP «bIPKOOOPas0BaHHA», CCIM 3aMCHHTb B HeM g Ha E,). 
PaccunTaHHble 10 ypaBHeHHo (3) 3HadeHHA BeJIMYMHbI g JIS MHOFHX 3JIeMeHTOB 
CooOULeHb! ABTOPOM B paoore (°). 

Tn MeTaJIJIOB C MOJIMMOpPHBIMH MIpeBpallleHuAMH NOHATHE OO OUAarax Mpe- | 
eJIbHOH TepMOJMHAMUYeECKOH HeyCTOMYMBOCTH MOXKHO pachpocTpaHuTh Ha cwryyall, | 
KOrla COCTOAHHe B STHX OUarax OyeT COOTBETCTBOBATb MepeXOAy OMHOH, HU3KO- | 
TeMMepaTypHOH, MOAuuKallMM %® B pyryto, BbICOKOTeMMepaTypHY!1O, MOHpr- | 
Kalwio 8. TakoMy COCTOAHHIO COOTBeTCTByeT CBOe 3HaueHHe 2Heprv aKkTHBa- 
WMH qzx,g, KOTOpOe TakxKe MOXKHO paccunTaTb MO ypaBHeHuto (3), eCJIM B HeM 
sameHuTh Ts Ha Ts,8; Hr, — Hogge Ha Hr, 4 — Hose HM SHTpONHIO Sooge B3ATH 
Jif HA3KOTeMMepaTypHow MoyNpuKalH. 

Bpin0JIHeHHbI HaMH (°) pacueT 3HaYeHHH gy,¢ LA %-Mo_uduKaunli xeesa, 
THTaHa MW WHPKOHHA MPHBeJI K 3HaYeHHAM cCooTBeTCTBeHHO: 11701; 11550 u. 
13162 kan-momb*. He ucksoyeHo, 4TO STHM 3HaYeHHAM qu,g Oyyr cooTBer-| 
CTBOBaTb TaK Ha3bIBaeMbIe 3HaveHHA 2HeprHun «lbIpKOO6pasoBannisiy JI &-MONH- 
(puKalWH x*eJIe3a, THTaHa H ILMPKOHUA. 

BosBpaTuMca, OMHaKO, CHOBa K BOMpocy o mpupoye BennunHE g. MakKenau | 
u Mort (7°, °) nokasaiu, YTO [WIA MeTaNJIOB C rpaHeleHTpupoBaHHoli KyOuve- 
ckoH pemerKkol (Ag, Al, Au, Cu, Pb) cnpapeqnuso coorHomlenne 


38 
veo 934), (4) 


re p —MOLyb CIBUra B MWIOCKOCTH MoTHeMWelh ynakoBKu; a®— aTomubiit: 


o6bem; L — ckpbiraa Tenmora mmaBnenua. Ha ocHoBanuu coorHolleHns (4) 
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Maxkeusu u Morr npuuiu K 3aK10"eHni0, uTO HapylleHve pellerkKH, uMeroulee 
MECTO IPH MwaBJIEHHH, HMeCeT TOT Ke THN, KaK M Cpe3, UM 4TO CKpbiTas TemoTa 
TWlaBJICHHA HMeeT TOT Ke THM, KaK M SHEPIMA Cpe3a HIM MEXKKPHcTaUTHAaA 
morpanuunad sHeprus ('*). Tipu stom onu orpulianu, 4To CKpbitrad Temmora 
TWIaBIeHHA CBA3aHa C OOpa30BaHHeM BakaHcuii. 

Jlerko NokasaTb, UTO HMeeT MEeCTO COOTHOLICHHe q=6,3 L. Ucnonp3ya 370 
COOTHOMeHHe, BMecTO (bopmyuib (4) MoxKHO HanHcaTb 


yas = 1,59, (5) 


T. €. BeIMUHHA qg elle OnmKe CBA3AHA C BEMMUMHOH SHEPrun cABHTOOOpa3so0- 
BaHHaA a°, 4eM CKpbirad Temora miaBleHua. Oto Laer ocHoBaHHe pacnpo- 
CTpaHUTb U310%KeHHOe BbIINe 3akmOUeHHe Maxkken3u u Morrta Jo npv3Hanua 
TOTO, 4TO BeHYHHA qg MMeeT HeMocpeCTBeEHHYIO CBA3b C 9HEpruelt caBura 
B KpHcTalMyecKoH pewerKe. Bor mouemy y Hac HeT NOKa AOCTaTOUHBIX OCHO- 
BaHHlt CBOAUTb BeMYMHY Y TOKO K 3Ha4eHHIO SHeEprH AbIpKooOpasoBaHua, 
XOTA 3TO HM MOXKHO Opbl0 Obl ClemaTb Ha OCHOBaHHH aHHbIx Tad. |. 

CoorHomenne (2) ObuIo mpeqioxeHo 6e3 yuera BIMAHMA Ha SHEprHio aKkTH- 
‘BallHH yrvia Je30pHeHTallHu COMpNKacalouluxca 3ePpeH, HW MOITOMY OHO MOX*KeT 
ObITh MPHrOAHO TOMbKO AA pacuera cpeqHuXx 3Hauenutt AH. 

CoriacHO pa3BuBaeMOl aBTOPOM HJlee O MpeleIbHOM H MePeMeHHEIX 3Haue- 
HHAX 9HEPHH aKTHBAaILMH pasHoOOOpasHblxX mMpolleccoB (*) MOxXHO HanHcaTb 
AHyp = ng AA MaTepuvastoB 6e3 NomMMOpdHbIX MpeBpauleHHit U, BO3MO>KHO, 
AH pp =N Qa, AA MeTasJIOB C HOMMMOpHbIMH MpeBpauieHuaMu. B stux coor- 

-HOWCHHAX 1 >1 HW 3aBMCHT OT yrula JesopHeHTallMH COMpHKacatolluxca 3epeH, 
(@ BEJIMUMHDI G U Ja,g OT Yrvia MeE30pHeHTAallHU He 3aBHCAT. 


/ Wuctutyt metasutypruu um. A. A. Baiitkopa Tloctymuo 
Akanemuu HayK CCCP 3 IV 1958 
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XHMH A 


C. E. BPECJIEP u M. H. MOCEBHILKHH 


M3 Y 4EHHE KHHETHKH TOJIMMEPH3ALLHM W30MPEHA 
NO WEACTBHEM KOMMJIEKCHOrO KATAJIM3ATOPA 


(ITpedcmaeaexo axademukom B. A. Kapeuneim 16 IV 1958) 


Ilpu BbincHeHuM JeTaneli MexaHH3Ma NOJIMMepHsallMH NO BAMAHHeM KOM- 
TWI€KCOB aJIIOMMHMMOpranHwyecKHX CoeMHeHHH Cc XOpHAamMu THTaHAa OovbUIO! 
MHTepec MOryT lipelcraBuTb JaHHble 10 KMHeETHKe NoMMepHs3alnn. Jo Hacros- 
IleroO BP€MeHH H3y4alaCb CKOPOCTb NosMMepH3allun mponuseua (1, ?), oHaKO 
MHTepMperallMA KMHETHYECKUX J(aHHbIX 3aTPYAHAeTCA TeM, UTO MIGJIHMep OKa- 
3bIBaeTCA MpaKTHYeCKH HeEPaCTBOPHMbIM B PeaKIUMOHHOH cpelle H OOBOAKUBAaeT 
uaCTHIbl KaTaiH3aTopa, BCeCTBHe YerO CKOPOCTb Mpollecca MO*Ker 3aBHceTb 
oT LMd@py3HH MOHOMepa CKBO3b NOJMMep K aKTHBHOMY IleHTpy. 

B HacrosuleH padote u3yYalach NOJHMeph3alluA M30NMpeHa, Jaloulero MovH- 
Mepbl, PaCTBOPHMble B MOHOMepe, MpeebHbIX yruieBosopoyax UU GexHsouie. 
CKopocrb peak MOJMMepH3alHH H3Mepsacb MO TeMOBOMy apdeKTy B Ka- 
JIOPHMeTpe, MpelcraBIAouleM COOOH AbioapoBCKHH cocy (emKocTb 3,5 J) 
C KPbIIKOH, MOMeIeHHbIM B BO3JYLWIHbI TepMocTaT, B KOTOPOM oJ epxKuBa- 
jlacb TeMMepaTypa, MpHMepHoO paBHas TemMlepaType peakuuH. KanopumerpnHue- 
CKOH %KHKOCTbIO CJIYXKNJIO MAJIOBA3KOe BepeTeHHOe MacCJIO, MpetBapHTebHO 
Harperoe Jo TemnepaTypbl peakwHu (oKoO 32°). JlepxKatentb aMMyJbl BbIBOLMI- 
cA HapyxXy HW MpHcoeqMHAICA K BHOpalMOHHOMy MmpHcnocoOeHHn1o. PeakHou- 
Had aMMyaa TOHKOH MeperopoXKoH pa3sqemena Ha [Be eMKocTH m0 45—50 cm?® 
Kaxkjian. B oJHy W3 HHX MeperoHAHCh MpeLBapHTeIbHO OUNLULEHHbIe MOHOMep 
M pacrBopHTesb (OOulee KOIMYeCTBO 35 CM*); B Apyry!o —— BBOAMIHCb 3 CocylOB 
[lneHka KOMNOHeHTHI KaTamu3aTopa. M3meHeHne TeMMepaTypb!l B KaJIOpHMeTpe 
olpeseiamocb mo TepMomerpy BekmaHa c Tounocrbio Jo 0,01°. Tlocne toro 
Kak TeMiepaTypa B KaslOopHMeTpe C MOMeLeHHOM B Hero aMMysOH yCTaHaB/UBa- 
ylacb, T. e. 3a 30—40 MuH. He MeHsAIacb Ooslee YeM Ha 0,01—0,02°, BKmto4anocb 
BCTPAXHBalolllee yCTpolicTBo H Ooek pasOuBal NeperopoAky. MHreHcHBHOe BCTps- 
XHBaHHe aMIyJIbI MpOloKaOcb B TeYeHHe Bcero ONbITa, OaroapaA yemy Mepe- 
Me€WIMBaIOCb KaK COJlepxKHMOe aMNYJIbl, TAK H KaJIOPHMeETPHYeCKad XKHKOCTH. 
Ckopocrb peakUHH onpeseAach MO CKOPOCTH BbIeeCHHA Tera, T. €. MO CKO- 
pocTH mojbema TemMepary pb B Kaopumerpe. I Ip oOtlem mobeme Temieparypbl 
Ha 0,1—0,5° mpaKruyeckH coxpaHseTca M30TeEPMHUHOCTh peak. Bmecre 
C TEM, TaKOM NOJbeM MO3BONIAeT C MOCTATOUHOH TOUHOCTHIO MpOCeUTb 3a KHHe- 
THKOM peakiMu. AjMaOaTHUHOCTh KaJlOpHMeTpa H HeCYICCTBEHHOCTbh MeXaHH- 
yeCKHX MCTOUHHKOB Telia Oba MpOKOHTPOJMPOBaHa B OTC bHbIX OMbITAaX. 

Ha puc. | npuBeyzeH pa KHHeTHYCCKUX KPMBBIX NOJIMMepH3allMH M3ONpeHa 
Mo BO3sLelicrBHeM YeTbIPeXXJOPUCTOTO THTaHa HM TPHH3OOYTHMAIOMMHHA (CO- 
OTHOWIeHHe KOMMOHeHT Katamu3atopa |: 1) mpH npexBapuresbHOM OOpasoBa- 
HHH aKTHBHOrO KOMMIeKca B OJHOM H3 OTCeKOB amiyvibl. [Tpexye Bcero oTMe- 
TUM, UTO CKOPOCTh MOMMepH3allHH MaKCMMaJIbHa Cpa3y %e Mocle CcoeqMHeHHA 
MOHOMepa C KaTayIH3aTOpoM. SaMeTHoe 3aMefIeHHe PeaKILHH, Kak MpaBwic, 
MIpOHCXOAMT IPH MOBOMbHO HU3KUX CTeNeHAX KOHBePCHH (10—20%) uw He Mo- 
Ker ObITb OOBACHEHO YObIIbIO KOHIeHTpalluH MoHOMepa. Ero Heib3a oObac- 
HUTb TakxKe OOBOMAKHBAHHeM YaCTHIL KaTav3saTOpa MOMMMepOM, TaK Kak IIO- 
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jumep pacrBopuM. IlpwunHol MoxKer ABHTbCA XMMMYeCKOe M3MeCHEHHE NOBepX- 
HOCTH KaTaIM3aTopa WIM OTpaBeHve ee NOOOUHDIMM MpOAyKTaMH peakIlMH MO- 

JIMMepv3allun. 
CpoeoOpasHble pesyJi bTaTbl MOYYeHb! MPH pa3feJIbHOM BBeeHHH KOMMOHCHT 
KaTalH3aTopa B peaKIMOHHYy! cpesly (OfHa H3 KOMINOHEHT BBOJMWIaCb C MOHOME- 
pom). B sToM cayy¥ae xO peakIWHH pe3Ko 


C é usmeusetca. Ilepppie 30—40 MuH.  no- 

86 J 5  ;ymepwsaliua «= WeT O4eCHb MeJWIeHHO, u 

05 48  pblenenve Tema mpakTH4YecKH He OTMeuaeT- 

O4- 2 33 ca. Bonee Toro, B 9TOT MepHox HMeeT MeCTO 

3 93 28 HeKoTOpoe MOroluleHHe Telia, CBA3aHHOe, 

val 8  HO-BHAUMoMy, C¢ TMIpolleccoM cbopMupoBaHHA 

Of S  karTasiMTMyeckoro KomMMeKca (puc. 2). Benex 

0 0 3a NepHoOJoM HHAYKUHH HayHHaeTCA MOUTH 

“ al ¢ Ome  synetinpit nMokbem Temmepatypbi, CompoBo- 

p 2K][aeMbIM COOTBETCTBYIOWIMM HaKOIWJIeHHeM 
uc. 1. KuneTuueckue KpHBbIe pu 


NOJIMMepa. OyHako WM Ha 3TOM STalie = IOJIMMe- 
pu3alluaA UeT MeIeHHee, YeM IPH TaKOM Ke 


BBeQCHHH B PpCaKI[MOHHy!0 CMeCb [O- 
TOBOrO KaTamu3aTopa. 1 — 6e3 pac- 
TBOpHTeveH, KaxKQOM KOMMOHEHTHI 


KaTamu3atopa 0,00012 mona; 2— 
6e3 pacTBOpuTemax, KaxwKOH KOMIIO- 


KOJIMYUeCTBE KaTalH3aTopa, MPHTOTOBJICHHOTO 
sapaHee. Crenyer OTMeTHTb elie OMHY BarK- 


HeHTHI KaTaIn3aTopa 0,00048 mona; HY!0 AeTalb, MMetOlly!o MecTO Ip pasfeJlb- 
3 —50% pacrsop 8B waomentaHe, HOM BB@Je€HHH KOMMOHeEHT KaTaiM3aTopa. B 
Ka%KNOH KOMMOHEHTEI KaTaJusaTopa = 3TOM CyTydae PeaKIMOHHaA CMeCb IIpecTaB- 
0,00012 mona; 4— 50% pactBop B ger co6oli mpospatHyl0 KpacHOBaTo-Ko- 


OeH30NIe, KaXKOM KOMMOHEHTEI KaTa- 


au3atopa 0,00012 mons PHUHEBYIO MKUAKOCTb, SalyilaoulyrocnA Wo 


Mepe NpoxomweHna peakuuH. ToubKo CHJIb- 
Hb ~Tungaib-sppekT, BOSHHKAaIOUIMH Mp OCBeNLeHHH aMIYIbI yY3KHM my4- 
KOM CBeTa, CBHJeTeIbCTByeT O TOM, 4TO KaTalu3aTOp He pacTBopeH B cpelle, 
a oOpa3yeT O4e€Hb MeTKOANCHepCHbI KOJJIONI. 

J\eranbHasdt MHTepmpetTallua ocoOeHHOCTeli NoMMMEepH3alluN Mpu pa3syjebHOM 
BBeJCHHM KOMMOHEHT KaTasH3aTopa TpeOyer MoOcTaHOBKH JOMOJIHHTeJIbHbIX 
9KCIEPHMEHTOB, OHAKO yxKeTenepb OVeBH AHA OobIUIad POb B3AaMMOeHCTBUA 
u3olpeHa C BBeJeCHHOM B Hero KOMMOHeHTOM ¢ 
KaTaJMsaTopa. B uacTHOCcTH, Ha HaIM4ue B3a- Oar 
HMOJleHCTBHA YKa3bIBaeT NOABJICHHE XKEJITOBA- 


TOM OKpaCKH MOHOMepa IIpu BBeeHHH B Hero ihe 

jake O4eHb Masoro KomMYecTBa TiCl,. Bpiio 3 ” 

Obl OLIHOKOM CUHTATb, YTO C MOHOMepoM pea- vi 

THpyeT TOMbKO MepBOHAYAaIbHO BBeeHHaNA B 40 60 (Oma 
Hero WKOMNOHCH TA) KaranusaTopa soROBTOpEA We Yi. Mee OF ae tae one 
KOMIIOHCHTA, HaXOJMBIIAaIcA B OTACIbHOM 


BBeeHHH TPHH300yTH Ta IOMMHH A 
BMecTe Cc MoHOMepoM. I lonumepn3auua 
6e3 pacTBOpHTeiA; KaxKOH KOMMO- 
HeHTLI KaTasM3aTopa 0,00012 mona 


OTCeKe aMITYJIbl, Moce paspyuwleHua  mepe- 
TOpowKH, He Oyyun elle cBaA3aHa B  KOM- 
IWIe€KCe, MOXKET, OYCBHAHO, PearMpOBaTb C MO- 
HOMepoM. 

Takum 06pa30M, BO3HAKHOBeHHIO AKTHBHOFO KOMIMVIeKCa JOuKHA WpesulecrBo- 
BaTb JMCCOMMAaWHA KOMIMJI€KCOB e€fO KOMMOHEHTOB C H30MpeHoM. OToT Mpoliecc 
HJeT B NPHCYTCTBUM 3HaYHTebHOO U38ObITKa MOHOMepa HM NO3STOMY 3aHMMaerT 
SHAUHTeIbHbIM MpOMeKyTOK BpeMenH. Cama Mo ce6e peakiuaA OOpa30BaHHsA Ka- 
TaJIMTHYeCKOrO KOMIWIeKCa 9K3OTepMHYHA. OHakO B JaHHOM cylyyae Ona CBH- 
3aHa C 9SHOTepMMYeCKOH peakilueli pacnaya MepBOHaYasIbHbIX KOMIVJICKCOB 
KOMIOHEHT KaTai3aTopa C MOHOMepoM, BCeACTBHe Yero CYMMapHad peakllua 
MOXKET OKAa3aTbes [ake HECKOMbKO SHAOTEPMUYHON (puc. 2). 

B cBere H310x%KCHHOFO CTaHOBUTCA ACHOH TakxKe MPHYMHA UCKTIOUNTeN HHO! 
MEJIKOMMCMEPCHOCTH KaTaH3aTopa MPH pa3eIbHOM BBeeHHH erO KOMMNOHEHT. 
JlelicrBureibHO, Ip OOblyHOM crlocoGe cocraBeHUA KaTaJIM3aTOpa B HeEOOJIbIIOM 
oObeme OOpasyerca cpa3y O4€Hb MHOFO IeHTPOB KPHCTaIIM3allMu, pacryuux 
oveHb OyPHO M CMBaIOULMXCA pyr c APyroM B MakpocKomMuecKHii ocaloK. 
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B JaHHoM xe ciyuae, Kak SACHO H3 CKa3aHHOrO BbIle, Mpollecc mporekaer 3Ha- 
UHTebHO CNOKOMHee H B OombuoM oObeme. IIpu stom oco6ce 3HaveHHe MMeeT 
TOT (PakT, 4YTO (OPMHPOBaHHe KaTaIH3aTOpa MpOucXOAUT B MpUcyTCTBH MOHO- 
Mepa. Baaroflaps sTomy cpa3y xe Nocne oOpas0BaHuA YaCTHL AKTUBHOFO KaTa- 
JIM3aTOpa Ha HX NOBEPXHOCTH HaYMHAaeTCA POCT NOMHMEPHbIX MOJIEKYJI, KOTOPble 
SKPaHMPYIOT STH YAaCTHUbI Apyr or Apyra, BewedcTBve Yero JambHewMIad arpe- 
rallua 3aTpyHeHa. 

MHrepecno oTMeTHTb, YTO MPH NowHMepusalluM H30MpeHa, pacrBopeHHoro 
B OeH30Ne, NpPHroTOBIeHHbIt 3apaHee rpyOoucnepcublit KaTamu3aTOp BCKOpe 
H3Me1buaeTCA MO KOJWIOHAHOTO, WH CMeCb BHEeLIHe CTAHOBHTCH TaKOIO XKe, Kak 
IIpH Pa3eJIbHOM BBeJICHHH KOMIIOHCHT KaTaH3aTopa. Takoe jlucneprupyrontee 
JelcrBue OeH301a CBA3AHO, OYeBUHO, C eFO KOMIWIeEKCOOOpa3ytOluMu CBOlicT- 
Bam. Ilpu 9ToM NomMMepH3allua pesKO 3aMessaerca (puc. 1, 4), uTo coorBer- 
CTBYeT OOleH TeEHeCHUMH NOHWKeHUA AKTHBHOCTH KOJWJIOWAHOTO KaTamusaTopa. 

Hapsyly c kuHeTHKOM Hamu coBMectHo c VM. SW. Tloamy6upim u H. H. UYecuo- 
KOBOH H3YYaJIMCb MOJICKYJIAPHO-BeCOBbIe PacipeeIeHHA MOsMH3OMpeHOB, Mo- 
JIYYeHHBIX NOX JeHCTBHeM KOMIJIeKCHOTO KaTasIH3aTopa H BbIJeeHHBIX MpH 
PpasHbIX cTeleHAX KOHBepcuyH (*). YcraHoBseHO, 4TO CpeHHe MosleKYJIAPHble 
Beca H MOJI€KYJIAPHO-BeCOBble pacnpeleeHHA B WIMpOKHX peselax MpakTu- 
ueCKH He 3aBHCAT OT CTeMeHH KOHBepcuH. TaM Ke BbICKa3aHa PHMOTe3sa O MeXa- 
HH3Me OFpaHHueHHA pocta ene, MPHBOAALEM K CPaBHUTebHO Y3KMM Hi CHM- 
MeTPHUHbIM MOJIEKYJIAPHO-BeCOBbIM pacmpeyeneHHaM. 

ABTOpbI BbIpaxkator OmarogapHocts H. H. UecHoKkosBolt 3a NOMOLIb B padote. 


VucTuTyT BbICOKOMOJICKyJIAPHBIX COeIMHeEHUH Tlocrymus10 
Axayemuu Hayk CCCP 16 IV 1958 


UHMTHPOBAHHAA JIUNTEPATYPA 


1G Natta, Il. Pasquon, E. Giachetti, Angew. Chem.,-69, 213 (1957), 
2G. Natta,Il.Pasquon, E. Giachetti, Makromol. Chem., 24, Ne 3, 258 (1957). 
3C.E.Bpecaep,M. HW. Mocesuuknunit, MW. A. Monngy6un it, H.H. Yecuo- 
K OB a, DKKT®, 28, No 11 (1958). 
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Jloxaxayn Akayemun nayr CCCP 
1958. Tom 121, Ni 5 
XHMH A 
A. H. TPHHEB, B. H. EPMAKOBA 
WM 4sleH-Koppecnonyent AH CCCP A. Il. TEPEHTbEB 


CHHTE3 1-BEH3HJI-2-METHJI-5-METOK CHTPHMTAMMHA 

B 1955 r. Moy (). u3 3amemenHoro cbeHurHypa3s0Ha MeTHIOBOrO aiupa 
JI€BYJIMHOBOM KUCIOTHI peakiiveli Dumepa cunresupoBan 1-6eHsu-2-MeTus-5- 
MeTOKCHHHAONMI-3-yKcycHylo KucmoTy. BoccraHoBJIeHHeM aMHjfla STOM KUCJIOTHI 
aJOMOFHApHOM JIMTHA Obl MomyueH 1-6eH3ns-2-MeTHJI-5-MeTOKCHTpHMTaMHH. 

Kak noka3aIM KJIMHM4eCKHe HCIbITAHHA, NOCIeE HHH, ABIAACb OCH3HJIOBbIM 
aHaloroM cepotonHHa (BAS), o6mayaer BbICOKOH (u3sHOMOrHYeCKOM akTHBHO- 
cTbIO, KaK aHTHMeTaOouHT cepoToHHua (* °). 

B wacrosmlei paOore ocyulecrBleH HOBbIM CuHTe3 1-6eH3HI-2-MeTHJI-5-MeTO- 
KcuTpuntamuHa (VII) no cmeqyroulen cxeme: 


COOC,H, 


fe) Ve HO HO 
eGo: —COOC,H, a COOC,H, 
eis ses aes | Be H, 
0) ora 3 
| 
CH; HN—CH,—C,H, CH,—CgH, 
(1) 
COOC,H, 
mae 
cH, —= 
bu, —C,H —C,H 
(il) cn, =a (i) Y (iV) q 
CH,O. H,;—CH,— NH,*HCl 
r] hens oe ees 
ih 
ae CH,—C,H, (v1) cu, —C,H, rae H,—C,H, 


KoneHcalluio -6eH30XHHOHA C STHJIOBbIM ac:upom N-GeH3HI-8-aMMHOKpoOTO- 
HOBOM KUCOTH B 1-6eH3uI-2-Merus-3-KapO9TOKCH-5-oKcHuHyON (1) yanocb 
MpOBeCTH JIMUIb B YCJOBMAX, OTIM4AIOWLHXCA OT YCIOBMH NomyyeHuA Apyrux 
3aMeILCHHBIX y a30Ta 5-oKcuuHAON0B (* °). MerumupoBaHne OKCHrpynnbl HHOAa 
(1) npoxofur riaqKo mpu elcrBuu AuMeTHICyIbpaTa B WeNOUHOH cperle. 
OrulemieHve KapO3sTOKCHIbHOH rpynnbl or 1-6eH3H1-2-MeTum-3-KapO3TOKCH- 
5-MeTokcuuHyona (Il) mpu elicrBuH cepHol KUCIOTHI B pacTBope yKCyCcHol 
KMCJIOTHI MpoTekaer,’BeponsTHee Bcero, Yepes crauio OOpa3s0BaHHA HHAOMHH- 
HOBOH (bopMBI: 


CH,O 


CHO. y, COOC Hs COOH 
ipl pariah | A + CH,COOC,H, ——>- 
4 Y, 3 
NG ase Nt HSO, 
bH,—CtHs CH >—C.H; 
(1!) 
CH,O 
es eee ay (Oly ar H,SO, 
H, 
" ee 
CH,—C,Hs; 


(ll) 


$62 


Apyrue craqun mpouecca npopezeHbt no MeroxaM, avaslorMuHbIM omucaHHDM 
B muTepatype (1°, 1), 


OKCHTe€PHMeHTANbBHAA YacTh 


l-GeHsun-2mMeTHI-3-KapO6STOKCU-5D-OKCHHHAON (1). 
PacrBop stor 34 7 n -GeH30xuHoHa B 300 Ma uxmopatana. K MOJLyYeHHOMY pacTBo- 
Py upHOaBnsator 102 r stuoBoro scupa N-Gen3u1-8-aMHHOKPOTOHOBOM KucIO- 
TbI (7*). PeakilMoHHYy!0 CMeCb KUNATAT B MeperoHHOl Ko6e Ha BOAHOll Gane 
mojropa Yaca, OTTOHAA 220 Ma pacTBopuTenax. B Havane peaKIMM AuxmopstTaH 
OTTOHAJICA BMecTe C BOJoH. PeakI{MOHHy!0 CMeCb oXxsaxKalor, Kpucrapt (1) 
OTPUIbTPOBbIBaIOT H MPOMbIBaloT 3(:pupoM. 

Bpixoy 43 r (44%), 7. mut. 195° (“3 compra). 


HatinzeHo %: C 73,58; 73,66; H 6,28; 6,31 
CygpHygO3N. BoraucieHo %: C 73,76; is aommes) 


1l- 6en3Ha-2MeTHA-3-KAPOSTOKCH-5-MeETOKCHUH- 
moa (il). K BsBecu 70 r oxcunugona (1) B 150 Ma quoKcana mpnOaBnsior 
380 mu 2 N eqkoro natpa, a 3aTem 75 Mi DuMerusicyabdata. PeakiMoHHyi0 CMeck 
B30a/ITbIBaloT 40 MMH. pH KOMHAaTHOH Temmepatype, pasOaBisior TpeMsa OObe- 
MaMH BOJ[bI, OXJlaxK aor. BoienuBuiueca Kpuctasmpl (11) ordubrpoBbrBair. 

Buixog 63 r (86%), T. ma. 102° (43 MeraHoia). 

Hatimeno %: C 74,25; 74,12; H 6,61; 6,58 
CopH2103N. Bpruucseno %: C 74,28; H-6,95 


1-O6eH3H0-2-MeTHA-5-MeTOKCHHHAO.N (III). K pacrsopy 
30 r (11) B 100 Ma yxcycHoli KucnorbI, HarpeToMy B KowlOe C OOpaTHbIM xoJ0- 
MJIbHHKOM JO KHMeHuA, IpHOaBsaioTr 30 Mi KOHWeCHTPHYPOBaHHOH CepHOH KuUCc- 
OTH BOO Ma yKcycHoH KucnoTbl. HarpeBator peakIHOHHbIM pacrBop 15 mux. 
pH KuMeHHH. PeakWMOHHYIO CMeCb OXaKMLaloT, HeHTPaIH3yloT MPH oXxsa*K]e- 
HHH 2 N eakum Hnatpom. Kpuetranipi (LI1) orduntbrpoBpipator, MpOMbIBaloT BO- 
HoH, KMNATAT B JHOKCaHOBOM pacTBOpe C YIVICM UH MepeKPHCTaJIM30BbIBalOT 
3 BOAHOrO AHoOKCaHa. 

Bprxog 16 r (70%), T. ma. 115,5—116°. 


Hattmeno %: N 5,04; 0,02 
Ci,H1,ON. Baruuceno %: N 5,57 


1-6eH3uHa-2-MeTHA-3-TUMCETHMNAMHHOMETHA -5 -MeT- 
okcuuuHgzon (IV). CmemusBator ompu oxmaKienun 19,4 Fr comaHOKHC- 
oro JuMerMiaMuHa B Bue 25% pacrBopa, 17 Ma opmanuna u 30 r (II) 
B 100 ma guoKcana. IlonyueHHyto B3BeCb B38OaITHIBalOT 4 YaCa MPH KOMHATHOH 
Temmepatype HM ocTaBaloT Ha Houb. Bplgerenne ocHoBanun Manunxa (IV) 
MpOBOAAT OObIMHbIM cloco6om. 

Buixog 30 r (80%), r. mu. 83—84° (m3 BOAHOrO AuOKCaHa). 

Hatizeno %: N 8,89; 8,74 
CopHosON2. Boruncaeno %: N 9,08 


Metuanatogaug 1-6en3Hn-2-MeTHA-3-HUMCTHAAMHHO- 
MetTusa-5-MeTOKCHHHAONA (V). Pacrsopsor 30 r (IV) B 200 ma 
a6c. cnupra. K nojwyyeHHoMy pacTBOpy MPH oxmaxkeHuM MpHOaBstor 6,7 r 
fiomucroro MeTusia. OcTraBaAtoT peaKIMOHHY!O CMeCb Ha | Yac IPH KOMHAaTHOH 
remnepatype. BpileinBuinecsd KPHCTAaIbl OTPUIbTPOBbIBAIOT, MPOMbIBAalOT 
a6c. CNMpTOM MH 9(pHpoM. 

Buixog 40 r (93%), T. mm. BEMe 170° (c pas.) 


Hatigeno %: C 55,89; 56,06; H 6,14; 6,08 
Co1H2,0N2J. Boruncaeno %: C 56,00; H 6,00 
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Hutpuag 1-6eH3uHaN-2-MeTHM-5-METOKCHHHAOL - 
3-yKcycHow KucaoTe (VI). K pacrsopy 7,2 r WHaHucToro HaTpus 
B 100 Mu BoAbI mpHOaBnator 27 r (V) u 5 Ma AHOKCaHa. OOpasoBaBIMicA pacTBop 
KUMATAT 2 “aca, 3aTeM OXNAXKLaloT, BbI,eIMBIIMecA KpHcTanbl (VI) ordubT- 
POBbIBaIOT. 

Bpixoy 23,2 r (90%), T. na. 128—9° (u3 Tomyoma). 

HafiqeHo %: C 78,89; 78,83; H 6,40; 6,34 
CigHygON2. BoruncneHo %: C 78,59; Fn6.20 


1-6eH3unN-2-MeTHM-5-METOKCHTPHUNTAMUH (VII). 
K warperomy lo Kunenus pacrBopy 3 r (VI) B 70 Ma a6c. cnupra npuOaBi ator 
3a 5 Muu. | r MeiKO HapegsaHHoro HaTpHa. PeakUMOHHbIN pacTBop HarpeBalol 
MIpH KHMeHHM JO pacTBOpeHHaA HaTpHA, pas0aBIAIOT OObeEMOM BOJbI, CMUPT 
oTronsior. Bogubili pacrBop SKcTparupylor cMecbIo supa c Sexson0m (50 Mu 
apupa u 30 ma GexH30a). U3 acsupHo-OeH30bHOTO COA S9KCTParupyloT TPHII- 
tamuH (VII) 1 N consnol KucnoTroH. BoyHbii cio KOHIeHTpupytorT oO Bbize- 
JIGHHA KPHCTaIVJIOB, OXAaKLalOT, KPHCTaJIbl OTP bTPOBbIBAaIOT. 

BuIxod comaHoKucnoro Tpuntamuna (VII) 0,6 r (15%), T. nu. 228—230° 
(u3 Bog). Ilo mureparypHbIM JaHHBIM, T. mI. 230—231° (?). 


Hafiqeno %: C 68,67; 68,67; H 7,19; 7,00; N 8,56; 8,35 


CigHegONeCl. BpruncaeHo %: C 68,97; lel 1h(0,0)2 N 8,48 
Mocxosckuli rocyRapcTBeHHbIi yHHBepCHTeT Tloctynuvo0 
um. M. B. JIlomonocopa 21 III 1958 


| 
WHMTHPOBAHHAH JIMTEPATYPA 
| 


EPS raw, JD Am: Chem: Soc!,777;, 4319 “(1955): © 2 D.PW oo ley," Ts S hae 
J. Pharmacol. u. Exp. Therap., 116, 169 (1956). ®*-D. Woolley, E. Shaw, Circule 
tion, 16, 246 (1957). *R. Wilkins, Engl. J. Med., 255, 185 (1956). 5A. Miche! 


son, R. Wilkins, Science (Washington), 124, 34 (1956). °® A.H.Tpuunes, H. & 
ytbOosckag, A. I]. Tepeutbes, KOX, 25, 1355 (1955). 7 A. H. Tpunen 
Ilpenos,A. TN. Tepeutbes, KOX, 26, 1452 (1956), §A.H. PTpunes 


5 BAL 
Bo Pomasenu 4, A: Tl Tepéurnes, SKOX, 27, 1690) (1957). ® A.A. Pp u nem 
A. 3atmes, B. HW. Ulpenos, A. Il. Tepeutbes, )KOX, 28, 446 (1958) 
shy Ci@in) 18. Juhi Ae) Nor Kelitsan, Soles, 70, 70s} (Ges), = HoKihn 
Stein, Ber., 70, 567 (1937). = R. M¢6hla u, Ber., 27, 3377 (1894). 
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Mornann Arkanemun Hayk CCCP 
1958. Tom 121, Ne 5 


XHMHA 


H. M. HA3APOBA, axanemux A. A. BAJIAH]HH u JI. X. OPERA JIMH 


KATAJIMTH4UECKOE AJIKWJIMPOBAHWE x-BYTAHA 3THJIEHOM 
MPH BbICOKHX TEMMEPATYPAX H JIABJIEHHSX 


Panee (**) Obiio ycraHOBsIeHO, UTO MPH NMOBbILeHHEIX TemMepatypax (450°) 
“ JaBnenuax (500 arm) Ha OKHCH ANIOMMHUA BO3MOXKHO OCYIUIECTBHTb KaTaslHTH- 
YeCKOe AJIKWIMPOBaHHe HOPMAJIbHbIX NapaduHOBLIX yrueBoLOposoB oveu- 
Hamu. IIpu TtemnepaTtypax wu JaBNeHHaX HMxKe STHX MponuseH u OyTueH-1 
TiaBHbIM OOpa3s0mM MomMMepH3yiotca. IIpomomxKaa ucceqoBaHHe B 9TOM Ha- 
MpaBsleHHH, MbI B HaCTOAUeH paOoTre H3y4aIH aKMIMpOBaHue OyTaHa 93TH- 
JIGHOM. 

OnbITbI NPOBOAMNHCh B MPOTOUHbIX YCJIOBHAX; CX€Ma yCTaHOBKH, MeTO,UKa 
OMbiTa HW aHaH3a omMcaHbl B pabote (1). Mcnonb30Banucb 90% stTuneH (ocTab- 
Hoe — 9TaH) HW OyTaH, cosepxKaBmuh 4,6% mpumecel ra3000pa3HbIxX yrvieBo- 
Jopojlop. B KayecTBe KaTaH3aTOpOB MpHMeHAJIHCb OKHCb asIIOMHHHA HU aJIIOMO- 
cumukaT. OKMCb aIOMMHHA, AKTHBHAaA B PeaKUHH JernApaTaluu us0nponuo- 
Boro CHupTa, MMena ceMyIOULyIO XapakTepHCTHKY: YesbHaA MOBePXHOCTh No 
alcopOuuH MerusoBoro cnupTa (BbIuNcHeHHad No BOT) 355 m’/r, Kaxkyulaaca 
tisotHoctb 0,89 r/cm®, o6ului oObem nop 0,86 cm®/r. Oxucb amioOMHHUA Mponu- 
THIBalacb Oucbropufom Kasuga (10% xk Becy Al,O3), o6pa6arbiBanach 50% cep- 
HOH KHCIOTOH HM MpoMbIBanacb BoJol. Ilepeq onbiToM KaTamMsaTop MpokasH- 
Basica mpH 430° B ToKe Bo3qyXxa. 

AsiomMocuukaT mpescraBia CoOoK MpOMBILMWIeCHHbI WapMKOBbI KaTaiusa- 
TOP KpeKHHTa Co cyelyrouleli XapakTepHCTHKON: yebHad MOBepXHOCTh 310 m*/r; 
oom o6bem nop 0,69 cm*/r; cpeqHul paguye nop 40 A; Al,Oz 8,8 Bec.%, SiO, 
88,3 Bec.%. 

TonyueHuple akunaTbl (pakWHOHHPOBaNWCb Ha KOIOHKe 3t{ppPeKTHBHOCThIO 
Bere TT: 

OrmenbHble y3kve (dpakinu ocBoOoxwK auch OT HelmpeebHbIX Xpo- 
MaTorpaduyeckUM pa3eeHHeM Ha CHJIMKarele HW aHaslv3HpoOBaIHCb MeTOOM 
KOMOHHalMOHHOrO pacceaHua cBeta (KPC). Bpixol ankusmatTa paccuuTbiBaca 
Ha B3AaTbI B peakIluIO 9TMMeH. OOBeMHAA CKOPOCTh BbipaxKeHa B JIMTpax Ta3a 
Ha | muTp KaTanusatTopa B | uac, a BbIXO[b! OTACMbHbIX CPPakWHH aNKMAaTa 
B OOBEMHBIX MpoleHTax. 

PesybtaTbl MpoBeseHHbIX ONITOB NOKasbIBaloT, YTO B peakIHu OyTaHa C STH- 
JIGHOM, TaK 2Ke KaK H C MpomHseHoM u OyTHIeHOM, COpasyeTca COXKHAA CMECb 
yreBOAOpoOB. 

Oxujlaemaa rekcaHoBaa (ppakllua — mpoykT mpucoesqunenuaA OyTaHa kK 
9TuIeHy — Sombie Apyrux pakWul aKvsaTa, a HeNpeAeIbHOCTbh ee — 3Ha- 
YHTeJIbHO HMKe HelpekenbHOcTH Apyrux pakwuH. 

B ra6n. 1 MpHBexeHb! YCIOBHA OMbITOB, BEIXOb! asiKuaTOB HW XapakTepH- 
eTuKa nosyyeHHbEx dpakuni. B onpire Ne | mpn 450°, 500 arm. u 15,7 Bec.% 
9THIeHa B HCXOJHOH cmecu Cc OyTaHOM BbIXO], aKWaTa COCTABHII 84%,a cTe- 
TeHb mpeBpalienua sTHTeHa 82%. IIpumMepHO MonoBKNHa ankHaTa (51,8 06.%) 
nepernHaacb fo 125°. Texcanopoi dpakiun (r. Kum. 60—70") OOpasoBanocb 


7 = JAH, vr. 121, Ned 865 


e te) 
24.2%, oxoo 50% ee npuxoguTcA Ha Jomo y3koi dpakiun 61—63"; Opomxc 
yncIO mocneqHel 7,8 (cm. puc. 1, /). B onprrax NeNe 2 u 3, MpOBeeHHBIX I 
TOM 2%Ke NOP KaTaH3aTOpa VM B AHAaJIOFHUHbIX YCJIOBHAX, HO C MCHBIIMM Coje| 


Ta6auna ft 


YcJIOBHA ONbITA et a XapakTepuhcTHKa aJKHNAaTOB Mo M@pakyunm 
is} & 
Ril & |5 aS 60—65° 65—70° | 70—115* | 115—120" 
ye O z 52 ce ra Eo 5 g SS 3s SS aS 
BE llrecheerh Mit ce ieee C5 lus ealveceill Pe e lca) eee, deel ne hee 
S| Sibea Sie eae 8 ecb ken sh Boal ce eS lee sD leeun (cea 
Z i a liom (ee 1 elo ae Vv FA SF mo |\6s| @ )or a 16 
KaTaatusarop—ooOpadoTaHHad OKHCb AAWMHHUA 
| 
PAO OO) UD, PASO OO ee i Ge) Zao alos 7 SEA Ash || aloes) || PAO ths | 
2 | 450}-500 | 10,0 | 280|41500) 77 | 75 
3 1450/500/ 973 |170|1200| 75 | 68| 3:9 | 28,0] 6 | 9,3 |30/ 10,3) 57) 14,5 
4 |450/300| 10,6 | 65/1600) 66 | 66) 15,4 | 17,7 | 49 Fa) | 
5 |450/600} 9,3 1190/1000] 76 | 87] 7,5 | 19,5 |26*| 8,7 |—|] — |—}| — 1 
6 | 460/300] 12,5 |}100/1200] 74 | 81] 7,3 | 26,5 {15 | 12,6 |38; — j|—| — ; 
7 1450 | 2004425 1290) 45004: 64), 27.1) 3,7, )44,2 |28*) 8,2 |—| — |—|. — ie 
! 
| 
KaTamu3aTop—HeoOpaboTaHHad OKHCbH AMIOMHHHA 
S450 450412, 4 160i e550) 8h 485) 4252950) eS 10)78] 30))41252) 48 |e 2a 
Sm 0N S00 MAS Os GOA ZCON GIN MOONS opal 7 ald Sil Sh | MIE |e 9,3] 
LON ASO S00 IA Sl ZO OOO Some |e — ee ee 
44 | 450} 300} 12,0 | 240} 850} 65 | 403 BS (eu 2, 1 45) Sre) |) 43a) or Ol 23s ome 
KaTadu3saTop—asJwMOCHaAUKAT 
WV ARO| 250 7,0 a6 1500| 52 | 30 Bpomuoe uuco amkunata 17 
13 | 450 HOO) MOA | No) 1400 | 68 | 50] 4,8 | 17,8 |12*| 6,2 |— |16,3|—| 14,4 | 


*Bpomyoe yncio onpegeeno! jun ppaxunit 60—70°. 


yKaHHem sTueHa B CMecw (9—10%), BEIXOL ankKuslatTa H CTeneHb npespamend 

9rwieHa ObWIH HeCKONbKO HuKe. OfHako 70% coeuHeHHOTO akuaTa STs 

OMbITOB meperHamocb Jo 125°, a cojlepxanne rekcaHoBoli (bpakUMu OKasauO 
37,3 % ;~ 60% BbIKuTeIO MpH 62—63° (puc. 1, J/). B 

PaBHBIM of,0/, DEE p puc. 1, //). Bpomuoe uncy 


“C 
120 


00 
60 
60 


7) ’ 
4 © Xpomarorpacbwueckum pasnemenvem Ha c 
0 4 0 0 8 6 0% oyKarene Bce TpH yaKue dpaKnun Obld, 
Pics <1, Kpattie dpaxndc meme OCBOOOKeHbI OT HeMPeeNbHbIX HM HccI 


amkunatos: / — onpit Ne 1, JT — onni- 
TH NON? 2 u 3 


poB sTHX (bpaKuMi; cormacuo Armac 


866 


sToH y3koH dpakuuu 5,8. Ilpu pasrouxy 
aJIKWJIaTOB, KpoMe y3koH (bpakunun 60—64 
ObWIM BbILeIeHbI Take y3kue PpakinH 
T. kun. 67—70° uw 117—119°. Ha xpus 

dpakuuonnposanna J u IT (prc. 1) anit 
JIaTOB HM COOTBETCTBYIOT TOPH30HTAaJIbHH 
oTpeskHa uO. B coeqWHeHHOM alKWtal 
onpitos Ne 2 u 3 stu ppaKkunu ee | 
B KosMyectTBe 9u 11 06.%, coorBeTcTBeHH| 


Hua cBeTa. B Ta6n. 2 mpuBeleHbl Temmi 
paTypbl KHMeHHs, 715%, d;° W YacTOTbI CleK 


MOBaHbI MeTOJIOM KOMOnMHaLLHOHHOrO ‘esa 
: 


y cneKkTpos KPC, Ha6moJeHHble uacTor! STI 
(ppakuuit OTBeualoT cofep»KaHhio B HAX COOTBETCTBEHHO: 3-MeTHJMeHTaHa, A-reb 


CaHa HM 3-MeTHurentana. Haliqenupie 3HaueHHa ux np ud, TakxKe 613K 


-YykasaHHbIM B JIHTepatype (7). B cnextpe KPC INMpOKOit ee 70—100°, Ko- 


Topai wnocwe OTAeJeHuA OT HenpeyenbHEIx mena n39 1,3915 dy’ 0,6927, 
(Obl =OOHAapy2KeHbI YaCTOTHI, COOTBeTCTBYIOUHE cmeKTpy 3-3-MMeTusmeHtaHa: 


347 (1); 374 (1); 414 (1); 455 (1); 695 (5); 702 (2); 856 (1): 913(4): 934(1 
1015 (10); 1057 (10); 1084 (4); N96 (t ae tpi (hye 440 (ys Lia \ ‘i469 ON 


Ilo aHanoruu c TepMuyecKuM aJI KHL POBaHHeM (*, °) uau c peaxuueli B mpu- 
CYTCTBHM TOMOFeHHBIX KaTau3aTOPOB (°) MOXHO OblNIO OXUaTb, YTO H Ha TBED- 
HOM KaTaIM3aTope B3aMMOJeHCTBUe OyTaHa C STHJICHOM MOxKeT ObITb OcyilecTB- 


Taoauna 2 


20 Onpegesen. 


T. KuM., 20 
°C Np di, UacTotbl cnektpa, cm7? yrvieBo- 
Aopos, 


60—63 /1,3750} 0,66284 |442 (2); 736 (0); 75 ae 766 (0); | 3-meri- 
816 (23); 879 (1); $52 (11m); lleHTad 
966 (ur); 989 (1m); 1018 (0); 
1039 (2); 1050 (2); 1156 (11m); 
1174 (1m); aA Ave 1447 (5); 
67—70 |1,3755] 0,6619 |317 (0); 334 (0): Bet Ct 403 (0); | x-rekcaH 
826 as 871 (2); 893 (4); 901 (4); 
1040 (4); 1082 (10); 1140 (1); 
1805 (4); 1440 (7); 1460 (7) 
116—119 |1,3996| 0,7101 454 (0); 745 (0); 762 (1); 824 (2); | 3-meTua- 
874 (1); 905 (1); 961 (4); oe ); | remrax 


1040 (1); 1064 (0); 1083 (0); 

1147 (4); 1168 (1); 1222 (0): 

1288 (0); 1302 (2); 1352 (1m); 
1444 (7); 1464 (7). 


JeHO TIp Oomee HU3KOM JaBIeHHH, YeM C NpomMseHOM uM OyTHeHOM. Pe3yIbTaTbl 
onpitos NONb 4 u 6 (ra6a. 1) noxTBepAuIH 9TO MpednoowenHe. MHrepecHo oTme- 
TUTb, YTO Ha MOpaOoraBilieM B TeUeHHe HEKOTOPOrO BpeMeHU KaTamu3aTope T0- 
Wyuaicnd amkwlaT c Oomee BbICOKUM COfep- 
MWKanuem y3Kol dpakuun c T. Kum. 60—65°. 120, 
Tak, B ankusate onbira Ne 4, mpoBeqeHHoro 

B MpucyTcTBHN cBe*Kell nopudH Katamuszato- 00 
ipa, ee ones ANOCe 17,7 06.%, a B olibire 

No 6 26,5 06.%. . 60 
a cHMKeHUH JaBieHnaA Jo 300 aTM. fp 
BbIXO], aiKuslaTa MalO H3MeCHHJICA, HO HeCKO- 

MbKO MOBBICHOCb OpOMHOe YHCMOTeKCaHOBOli = 49 


eas 0 2 W040 a Book 

Tipu fanbHeliniem cHwkKeHHH 1aBeHHA 10 6006. % 
200 arm. (onpir N2 7) pesKO CHMSHICH Kak pie 9. Kpuspie dbpakiuonuposanus 
BbIXO], alKuatTa (No 27%), TaK HW BbIXONTeK-  agxuyaatos: J — ont 8, I] — 
eanoBoli ppakunn (fo 11,2%). onpit Nb 14 

Onnrpr NONe 8—I11 Opin MpOBeeHbl C 

KUCbIO aIIOMMHUA, He NosBepraBillelica oOpaborKe Oucropufom Kanusa. Ana- 
ug anKwiarop onbirop NN 8 u Il (raOn. 1) u KpuBbe ux PpaKkwuo- 
qupoBaHua (pwc. 2) MoKasbiBalOT, YTO BbIXOA aKuaTa H ero (ppaKUHOHHBIi 


“ 


‘OCcTaB MANGO OTNMUAIOTCH OT MOMYICHHbIX B IpucyTcTBHN OOpaooranHoH OKUCH 


\WIOMMHHS. 
V3 nom y4eHHbixX 9KCMePpHMeCHTAIbHBIX JaHHbIX CuleyeT, YTO STHJIEH MpHco- 


7* 867 


CIMHAeTCA TaBHbIM O6pasoM Mo Bropomy C-aTomy 6yTaHa, OOpa3ys 3-meruy 
neHTaH: 


CHs CH3 
on + CHz = CHe 3 of — CH,—CHg3 
CHe i, 
hue cut, 


MB MeHbINeH cTemeHH K MepBoMy C-aTOoMy c oOpa30BaHHeM H-rekcaHa 


CHs -+ CHz = CH2 + CH,—CH,—CHs 
| | 


CHa CHa 
| | 
CH, CHe 
| | 
CHs CHg 


: 
| 

B MpucyTCTBHH avIOMOCHIMKaTHOrO KaTaslu3aTopa TaKwKe yaeTcA ocyut 
CTBUTb peaKILWiO C9THMIEHOM Mp Ooee HH3KOM JaBreHHu (250 aTM.) (onbIT 
NeNe 12 u 13). Bpomuoe uncno amkumaTa HeBenuKo (Tad. 2), HO oa 
Hu30K (~30%). [pu nospumeHuu JaBieHua Jo 500 arM. BbIXo, amkuaTa Cc 
WleCTBeHHO He yBemHuHICcA (50%). 

B mpouecce alkHIMpoBaHua HapsAyy c omKUaembIMu OOpa3syioTca u Sou 
BBICOKOKHIALLMe yrieBoxopoybl. MoxHo Obwio MpeqnosOXKUTb, YTO OHH Mmpe 
cTaBIAIOT COOOl B OCHOBHOM MpoOAyKT NOBTOPHOTO amKHAMpOoBaHHA. B pea 
WH C STHJIEHOM OCOOeHHO XOPOIIO BUAHA CTaMA NOBTOPHOTO aJKWJIMpOBaH 
oOpasoBaBuleroca 3-mMeTHmeHTaHa (puc. 1, //). OqHako Ha 3TOH cTaquu mp 
-COCJIMHEHHE HeT MPeCHMyLeCTBeHHO K MepBOMy, a He KO BTopomy C-aTomy: 


CHg + CH, == CHz CH», ene CHz, ae CHg 
| 
CH- ae Era as CHe 
| | 
CHs3—CH—CH2—CHs3 CH3— CH — CH, — CHgs 


ConocraByieHne pesyJIbTaTOB HacTOAMeH paooTbl C NOMYYCHHBIMH paHee Mf 
AJIKMJIMPOBaHHH TIpOMWIeHOM MH OyTHIeCHOM MOKa3bIBaeT, UYTO B3aHMMOIelCcTBS 
p-OyTaHa C STHJICHOM TipoTeKaeT Mo OOUleH AIA BCeEX M3YUCHHbIX HaMH YIveBO}L 
POOR CXeMe, HO IPH M€HbINeM JaBeHHH H C Comee BBICOKHM BbIXOJOM OxKUIA 
MOH (pakKWuH yreBodopoos. 

Buipaxaem OnarofapHocth IO. II]. Eropony ul. K. DauBopoucKolt 3a CHAT} 
H pacliM@poBky ciekTpoB pakWu yrueBoLopoyos. 

B paOore npuHumanu yuacrue A. V1. Manni u B. H. pKapos. 

MucrutyT opranwyeckoH xumMuu Tidec aaa | 


um. H. JI. 3enuHcKoro 26 IV 1958 | 
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Hoxnzano Akagemun nayx CCCP 
1958. Tom 121, Ne 5 


XHMH A 


Tt, If." MIOPbITHH u 3. C. ETOPOBA 


O 3ABHCHMOCTH NMPH3HAKOB COMPASKEHHA OT YrJIA MOBOPOTA 
METOKCHJIBHOM HW AHMETHJIAMMHO-FPYNN OTHOCHTEJIBHO 
NJIOCKOCTH BEH3OJIbHOrO KOJIDIIA 


(ITpedcmaereno axademukom B. A. Kasancxum 11 IV 1958) 


| IIpu orcytcrsuv crepwuecKuxX mpenmaTcrBuli MpusHaKN B3aNMHOTO BAMAHUA 
rpynnmst — N(CHs)2 unm“ — OCHs u GensonbHoro Kouba Werko Mommaiorca 
HaOtofeHuio. Yspectuo, 4TO OTKNOHeHHA OT JaHHBIX pacuera No alAuTHBHOlt 
cxemMe B 9HEPrHH MOJeKyI aHH30a H AMMeTHIAaHWIHHa, ONpeseneHuble u3 TeN- 
OT cropanua, Jocrurarior 8—10 KKa/MouIb; AHOMAJIHMM B JMMONbHBIX MOMeCHTaX 
THX MOJI€KyJI TakxKe BeCbMa 3HaUHTeIbHEI. BBeqenue rpynm —OR u —NR, 
B OCH30JIbHOe KOJIbIO MPHBOLUT K 3HaUHTebHOMY NpHOMMxKeHMIO H YCHIeHHIO 
MOMOC MOFIOULeHHA, K CHJIbHOMY BOSpPacTaHHIO MOAPH3yeMOCTH MoseKy H 
H3MCHEHHIO JPyrHX ONTHYeCKHX CBOHCTB. 
Cya lo peHtreHorpauyeckuM JaHHbIM, M€TOKCHJIbHad rpyina upH orcyr- 
CTBHH OpTo-3aMecTHTeeH paciowoxwKeHa B MIOCKOCTH Oe€H30JIbHOrO KOVJIbIla. 


x 
tab 
Ilpu Hanuuuu 3amectutene (X) B MomeKy7axX Tuma Cie M6 pacno- 
PK eS 
Ny Me 
movKeHuve rpymmpt OMe B muiocKocTH OeH301bHOFO KOJIbILa CTAHOBUTCA HEBO3MOXK- 
bIM; OUCBHIHO, MOCKocTb C — CS JOJIKHA COCTABIATh TEM OobIUIHH yrow O 
C 


C IIOCKOCTbIO 6CH3O0/IbHOFO KONbUa, YeEM Gombe pasMepbI rpynnpl X. 

[pynna OH G6onee kommaxtua, uem OMe, 4 NosToMy JomxKHa ObITb CpaBHH- 

TeJIbHO MAO MOABepxKeHa BIMAHMIO CTepH4eCKHX aKTOPOB. 
_ Tpynna NMe, qumerusaHuiuna, OYeBHAHO, UMeeT MMPaMMJaIbHY!O KOHDH- 
Typalluio; MHMA, COeMMHAIOMaA aTOMBI'C JByX MeTHJIbBHBIX Ppymi, 10-BuUMO- 
MY, MWapasmenbHa MOCKOCTH OeH3O/IbHOrO Kowbila. Y [pyrux coeqvHenni, co- 
Hep KalluX 2JIeKTPOHOaKUeNTOpHble TpPynMbl (HaMpHMep, B MOweKyaX HHTPO- 
aMuHa UU HeKOTOpHIX Apyrux), rpynma NR2 Mower UMeTb HU MIOCKyI0 
Kondurypatimio. OpTo-3aMecTuTeIM NOJOKHbI, CCTECTBCHHO, HapyllaTb KOMIIIa- 
HAPHOCTb CHCTeMbI «6eH30JIbHOe KOJIbILO — AMMeTHaMHHO-rpyntia>, HO B TO 2e 
BPpeMA JOJOKHbI CpaBHUTeMbHO MaJlO BIMATh Ha Oolee KOMMAaKTHY!O rpynity 
INHa. . , 

Ilpu usyyenuu BiMaAHUA OpTo-samecrureneli (X) HanOo bun MHTepec mpe- 
craBIMIoT Takue rpynnbr X, KoTopble uMe1wT OobIIO OObeM H B TO xe Bpemsl 
Mano ByMA!OT HeMocpesCTBeHHO Ha GOeH30bHOe KOJbIO H Ha OeH3OJIbHbIIi 
omektp. C sToli TOUKN 3peHHA BeCbMa *KeaTeIbHO U3y4eHHe TpeTHYHO-OYTHIb- 
AbIX IIPOHSBOJHBIX; K COMAKAICHHIO, OHM TpyAHO AOCTYTHET. Cpeaqu 3amecrutemelt- 
famOuOB HanOobuiMe Mo pasmMepy (OpoM MH HO) CYLIeCTBCHHO BuIMsAIOT Ha OeH- 
30NIbHbIMi CIeKTP, BbISbIBAad MpHOMMKEHME MOOC NOTTOULeHUA; STO 3aTPyAHAeT 
AHTePMpeTallui0 CMeKTPOB OPTO-FraOHJO-MpOHSBOAHBIX H Cy2KACHHA O TOM, Ha- 
*KONbKO H3MeHAeTCA BHAHHe Tpyim OR u NRz. 

TpyHocTn HHTepiperalluy CleKTpoB, CBAZAHHbIC C HEMOCpeACTBeHHBIM BJIHs1- 
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HMeM 3aMecTHuTeeH X Ha GeH30bHOe KOJIbIIO, CTAHOBATCA MeHee CYILeCTBCHHBI- 
MH, eCJIM nepelitu K COCIHHEHHAM THIla 


ee ae 
ON = Oe Hu ON fed” eat : 


VispecrHo, YTO N-HHTPOAMMeTHIaHMIMH HMeeT OYCHb MHTCHCHBHYIO HW pe3Ko- 
BHIP AKEHHY1O NOMOCY MOMIoWeHUA B OMKHe yubrpaduoneroBoli OOacTH, KOTO- 
past CBA3aHa C HaWdMeM CHCTeMbI CONpsKeHHBIX CBA3el «HUTporpymma—Oex30I1b- 
Hoe KOJIbIO — AMHHOFpyila»; aHaIOTHYHOe MOXKHO CKa3aTb MPO N-HATPOaHHsol. 

TIpu3uaku pauanua NRe u OR wa cucremy «HuTporpylma — OeH30u1bHoe 
KOJIbUO» BbIPAKeHbI SHAINTEMbHO Oomee pebepHO, eM NpPHSHaKM UX BAMAHHA 
Ha GeH30/IbHOe KOIbIIO B Momekysax PhNRe u PhOR. 

Hanuuue HUTpPOrpyNMbl Laer TaKxKe BOSMOXRKHOCTH NOMYUATb NONOMHUTCM bUbIC 
KPHTepuu AIA CyKAeHuA o BIMAHHM NRe u OR mp pa3smM4HBIx yriax NOBopoTa | 
(0) Ha CucTeMy CONpsAxeHHEIX CBASeH: YacTOTa BasleHTHOTO KOeOaHHA HUTPO- | 
rpynmb, HaOmofaemaa B CleKTpaxX KOMOMHaIIMOHHOrO paccetHua (paMaH- 
CMeKTpax), MOXKeT CIYKUTH MPHOMH3HTeIbHOM Mepol H3MeHeEHHM xKeCTKOCTH 
cpa3sei N — O, Koropble BbI3bIBaIOTCH 34MeCCTHTEIAMH, PACIOMOXeHHbIMH B Ma- 
pa-nonomwenun, T. e. rpynmamu NRe waa OR. WurencuBuocrb JIMHMH HUTpo- 
rpyMMbl Oco6eHHO UYBCTBUTebHa K BIMAHMIO TAKHX 3aMecTuTeel. 


ne 
va 

B To Ke BpeMa 3amecTuTenuw X B COeAHHEHHAX ON —< py CpaBHHTebHO | 

ae 


MaslO BJIMAIOT Ha CIe€KTPbI MOTIOULEHUA HU Ha WaCTOTY HUTPOrpyNMbl, a LMMOIb- 
Hbl€e MOM@HTbI TAKHX COCMMHEHHH COOTBETCTBYIOT AaIMTHBHOM CXeme. 

B ra6n. 1 Qua Kaxkoro coequHeHHA MIpHBeeHE!: 

1) pasHoctb (Aw) Mexyy uacTroToH BameHTHOrO CHMMeTpH4HOrO KomeOaHna 
HUTPOrpynNb aHHOrO BelllecrBa HM YaCTOTOM He3saMelleHHOrTO HUTPoOOeH30N4 
(papHot 1347,3 cm~') No H38MepeHHaAM CNeKTPOB KOMOMHAWMOHHOrO pacceaHus 
OeH30bHEIX pacTBOpoB; 2) KoasdpulMeHT HHTerpaNbHOU HHTeHCHBHOCTH CcoorT- 
BETCTBYIOINeH JJMHUK HuTporpynnbl, /No,, 10 W3MepeHHAM O€H30JIbHbIX PACTBOPOB; 
KOSPPULHEHT MHTCHCHBHOCTH JHHHH OeH30a 1176 cm~! NpHHaAT paBHBIM 26 | 
eMHHWamM (3a eqnHuny Upuuata 1/100 unrerpambHOH MHTeCHCHBHOCTUH JIMHHH 
313 cm7? CCl, B pacuete Ha | Momb); ToUHOcTh ++-15%*; 3) AuMOMbHDbI MOMeHT | 
TIO H3MepeHHAM B OeH30Ie, tf B MeOaax (UMdpbI c OYKBOH 1 B MHeKce — | 
M0 JIMTepaTYPHbIM JaHHbIM); 4) pasHocTb (Av) Mexay p HW BeKTOPHOM CyMMoit | 
ZUMOIbHBIX MOMEHTOB HUTPOOeHSOsa (HIM, COOTBETCTBCHHO, M,.M-UXJIOPHUTPO- 
Oen301a [IA JUXJOPMPOW3SBORHHIX) M amudaruueckoro coeqnHeHna Al kZ (rze | 
Z=OH, OR**, NH unu NRe); rpy6o ropopa, Ap xapakrepusyer cmemenue 
Q/1eKTPOHOB oT Z B HallpaBnenHuu K OeHSOJIbHOMY KOMbILy H HUTporpynme; mpu | 
BplunceHHH Ap yurena JepopMallua yroB C—C—C] u ap. (no mpu6nusutenb- | 
HoH olleHKe); 5) 3HaveHua 0 (yrma NoBopora rpynnp NHe, NRe, OH unu OR 
BOKpyr CBA3H Cap—N nau coorBercTBeHHO Cap — QO), BbIuHCIeHHBIe oO H3BeCT- 
HbIM JAHHbIM O Me@XKLYaTOMHBIX PaCCTOAHHAX B MOMOOHHIX MOeKYaX HW O BaH- 
Aep-BaanbCoBbIX payMycax atomoB H u Cl. IIpu pacuere yuurpwanacb Recop-| 
MallWA BaJIeHTHbIX yIvIOB HM COsIMKeHHe coMmpHkacatommuxca atromoB H u Cl Ha 
paccTosxHMe, MeHbIllee CYMMbI HX BaH-ep-BaaJIbCOBbIX paJMyCcoB, Nod BIMAHHeM 
CMJIbl, CTpeMallelicx MoBepHytb rpymny NRe (ua, coorBercrBeHHo, OR)) 
B IJIOCKOCTb OeH30s1bHOrO KombILa. [lo opveHTupoBoYHOL OWeHKe, STA CHa JOMK-} 
Ha CocTaBIATb OKONO 5-10~° AuH. Takolt cumbt JocraTouHo Wa cokpallleHua 
paccTOAHUA Mexly CompuKacatoulumuca aromamu Ha 0,1—0,2 A. IIpu pacuere 
Oblula MpMHATA MWIocKad Mofetb rpynnb — NR2. 

CorgacHo Janubim Tran. 1, rpynmsr OH, OR, NHe u NR2z B monexyaax 
n-HUTpoeHola, N-HUTPoaHH3osa, N-HUTPOaHUAMHA HN -HUTPOAMMeTHAHM MHA} 
BJIMAIOT Ha YacCTOTY HUTPOrPyNNbl B CTOPOHY cHMxKeHUA, Ha a 

} 


sc Bos6yxnenne ot Hg 4358 A. Tlogpo6noctu 06 u3mepenusx w, J, uw — co. B (1), 
““ B vexcte u B ta6u. | 6yKsBoi R o603Ha4eHa MeTHJbHas rpymma. 
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Ta6Oauna 1 


| s0x0, | ING, | Meets ene ene eT 
Amaxe* 
¢_S=No, 0 700 |2800 (1,5) 2520(9,6)} 4,00" | 0 a 
Cl. 
<-_Y=NO: dh 600 |2900 (1,2) 2520(7,4)) 3,407 |-0,4] — 
Ch. 
<_>-No; 0 500,.|8070 (4:2) 257046,2)hm2,552) | Od see 
Cl 
HN-<—NO, 242 20000 | 3190 (15) 2260(8)} 6,207 | 14,81 0° 
Ch 
HN-€_)-NO, —13 18000 |3220 (14,4) 2400 (8)| 4,87 1784 4.02 
cl~ 
RN )=NO, 2298)" | 200000 | 3540:(20) 2260.8) |~ 6,877 | 2.81 0° 
| ON 
— RN-<_Y-NO, —16 |~100000 | 3450 (12) ~ 2200] 5,50 48 155° 
| ce 
RNC Y—NO, —12 | ~90000 | 3650(7,5) 2590(5)| 4,05 4 4 65° 
cY 
HO-<__Y—NO, =) 3000 2850 (10,5) 5,04” sd nals 
ClL 
HO-¢"_Y—NO, —5 2000 2850 (6,5) 3,30 15 le0% 
Cle 
RO-C__ NO, =e5, 4000 2920 (42) 4,90" see BE 
ClL 
RO-<___S—NO: 25 1300 2720 (8,4) 3,42 1,2 | ~60° 
cl” 
* B ckoOKkax JaHbl € -10-3, 


MakKc 


AMaH-JIMHHM HUTPOrpyNbl — B CTOpowY MoOBpIlIeHHA, Ha CNeKTP Morsoute- 
‘ui — B CTOpoHy ycuseHua HW MpHOnMxKeHHA NoMocbl Normomjenus. AHomaiuu 
| JMMOMbHEIX MOMeHTAaX OCOOeHHO BeJMKH yY HUTPOAaMHHOB. 

CpaBHeHue J{aHHbIxX JA 4-uyurpoeHoia u 2,6-quxnop-4-HuTpodpeHona 
oKa3biBaer, 4YTO B CieKTpax MocsefHero He HaOOLaercA ABHDIX MIPH3HaKOB 
‘cna6meHUua BIMAHUA Tpynmbl OH Ha cucreMy «OeH30/IbHOe KOJIbILO — HUTPO- 
\pylla»; HHTCHCHBHOCTb MoOCbI MOPIOUeHuA (4 TakxKe Ixo,) y 9Toro coeqHHe- 
‘Ma HeCKOJIbKO MOHWKeHa, HO NpHOMH38UTeIbHO B TaKOM %Ke cTeneHH, Kak 
| M,M-MXJIOPHUTPOOeH30a Mo cpaBHenMio c HuTpoOeHso0M. MoxHo mped- 
ONOXKUTb, UTO opHeHraiua rpynnst OH (yrom 0) B pesyubrare xnO0pMpoBaHuA 
YULeCTBEHHO He H3MeHAeTCH. 

Merokcunbuasd rpymma menee KomnaktTHa, 4em OH, u JouKHa OpiTb Oomee 
loaBepKeHa BINAHMIO crepuyeckux dakTopos. JfelicrBuTeMbHO, Mp BBeKeHHM 
lToMOB Xjlopa B MoweKyy 1-HHTpoaHUsoa HaOsIOLaeTcA ABHOe OCaOeHHe 
wiusuua OR Ha cnekrppl. OqHako 3Hauenne Ap. yMeHbINaeTCA HesHauHTebHO 
pHOWH3uTeMbHO TAK xe, Kak y aHaslOrMuHOrO (peHoma). OObaAcHAeTCA JIM STO 
eTOUHOCTbIO MOMYUEHHOTO 3HA4eHHA ~ WIM [pyruMK OOCTOATEIbCTBAMH — MOKA 
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Takum o6pasom, mpu3naku BauaHud OR Ha CieKTpbl 3aBHCAT OT yrua Ou 


ocnaGmioTes ¢ yBeMUeHHeM ero; saBHcuMocTu Ay or 0 agecb He OOHapyxKeHO. 
CpaBHeHve MWapaMeTpoB MOVJIeKyJ 


SY > - 4:HuTpoanwinHa uw 2,6-Nuxsop-4- 

0 4 0 3d @ 250M wweppoaHWJIMHa MOKAa3sbIBaeT, TO aTO- 
MbI XJIOpa OUCHb MaslO BJIMAIOT Ha 
CleKTpbl HW Ha NpH3HakKH BAMAHHA 
NHe Ha cucremy «OeH30JIbHOe KOJIb- 
Wo — HMTporpynna», Hadv10,aemble 
B CIe€KTpax H QHMOIbHbIX MOMeHTAX 
(cneKTpbI NorouleHHA CM. Ha puc. |) 
Copcem pyraa kKapTuHa HaOvJI10- 
ylaerca TIpH BBeJeHHH aTOMOB XJIOpé 
B MOJIeKyJY M -HHTpOAMMeTHI AHH UM: 
Ha: yxKe Mp BBeZeHHH OLHOTO aTO- 
Ma Xlopa NpH3Haku BIHAHUA NRe He 
CHCTeMY COMPsKeHHBIX 1-CBA3EL 
ABHO OCNa6JIAIOTCA; Ba ATOMa XJIO 
pa jlaioT eule Oonbuini scdext: * 


crora NOz cTraHOBHTCa OMxKe K 4 
CTOTe He€3aMellleHHOTO HUTPoObeH30N 
ueM K UaCTOTe HCXOAHOTO fl -HUTPOIE 
MeTHJIAHHWIHHaAa, WMHTCHCHBHOCTb JI 
HHH HUTporpynnbt (/No,) ocma6AeTe 
B [Ba pasa, Nomoca NOrMIoOWweHua © 


La 0 “ODA aOIAeTCA elle CHyIbHee (cM. puc. 2} 
a aHOMaIHH B JIMMOJIbHbIX MOMeHTA 

(Av) yMeHbulaiorca HanooBuny. 
Puce. 1 OueBuHO, 4TO BIMAHMe rpynid 


NRe Ha CneKTpbI H JMMObHbIe Me 
MeHTbI APOMATHYECKHX COCAHHEHHM CHJIbHO 3aBHCHT OT yrvia MoBopota 6 9aTo) 
rpyMMbl OTHOCHTeEMbHO NWIOCKOCTH O€H3OIbHOrO Kombia; IpH yBennueHnu 0 ¢ 
0 no 60° npu3HaKH BAMAHHA 
NRe ocna6atoTcs, rpy6o roBo- “ a ae ei cies 
px, BaBoe (cueqyer 3aMeTHTh, UD 45 G0 3 IO 25:10? 
4YTO NOBOPOT HHTporpynnMbl Ha ; | 
yrom okono 60° (*) npuBoguT K 
Gomee pe3sKOMy ocmaOseHHIO 
MpH3HaKOB COMpsAxKeHHA HUTPO- 
rpyttibt ¢ GOeH30bHbIM KOJIb- 
10M). 

K coxmkaeHuio, B HacToaulee 
BPeMA OTCYTCTBYIOT JaHHble JA 
MOJI€KYJ1, B KOTOPbIX yrom 0 Onu- 
30K K 90°. OqHako yxKe MMerO- 
IlMveca JaHHble MO3BOJIAIOT MO- 
uaratb, YTO HHAYKTUBHBIM 9¢)- 
(pekKT He ABAAeTCA CaKTOPOM, 
OMpesena!OWluM aHOMaIHH B 
CMeKTpaxX HM JMMObHEIX MOMCH- 
TaX MOJIEKYJ, B KOTOPbIX rpyn- 
tla NRe npucoequHeHa K CHCcTe me w-cBA3eH. 


HayyHo-nccaenopaTeibCkHit @u3nKO-XHMHYeCKMH MHCTHTY1 Tocry no 
um. JI. 9. Kapmosa 4 IV 1958 


UMTHPOBAHHAS JIMTEPATYPA 


LT... Wopurun, 3.C.Eroposa, K®X, 32, B. 4 (1958). 2 I. 1. Wopnru 
3, ® Unbpuuesa, Jloxnaq wa 9 BeecoiwsH. cope. no cnexTpockonunu, M., 1957. } 
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Jloknagn Akayemun Hayk CCCP 
1958. Tom 121, Ne 5 


PHSHIECKAA XHMH 


B. B. AHJPEEBA u B. HW. KASAPHH 


i QJIEKTPOXMMUYECKHE CBOMCTBA HM KOPPO3HOHHOE MOBEJEHHE 
THTAHA B PACTBOPAX CEPHOH KUCJIOTHI 


(ITpedcmaeneno axademuxom A. H. PpymKunetm 10 1V 1958) 


Ckopocth pacTBopeHua TuTaHa B pacTBopax cepHoli KUCMOTEI HaXO_UTCA 
B OUCHb CJIOXKHOH 3aBHCHMOCTH OT ee KOHUeHTpalun ('). 

Ha puc. | moka3an rpacbuK 3aBucuMocTH CKOpocTH KOppo3Hu TuTaHa OT 
KOHICHTPallM PaCTBOPOB CepHow KHCOTHI (KpuBble K)* mpu 40°. Kak Buquo 
M3 puc. 1, HaOmlofaloTca Ba MakcuMyMa CKOpocTH pacrBopenusa TuTaHa. Tlep- 
BbIi MAKCHMYM cooTBetcTByer 40%-ii, Bropo 75%-i KucaoTe. 

Ilpu pactBopeHuu TuTaHa B pacTBOpaXx, COOTBETCTBYIOINUX OOACTH TepBoro 
Makcumyma (40%-a H,SO,) Bpiersetca ra3006pa3ublli Bowopog. B stot o6a- 
CTH KOHWeHTpaluh cepHad KUCIOTa HMeeT HAHOOMee BLICOKYIO IJICKTPOMPOBOL- 
HOCTb H M@KCHM@JIbHYy!IO KOHICHTPallviO BOJOPOAHbIX HOHOB. II]pomecc Bpie- 
JICHHA BOMoposa oOseruaeTcA BCIeNCTBHe WerKOH alcopOuMH THTaHOM BOJO- 
powa. B o6mactu Broporo makcumyma (75%-a H,SO,) TuTaH pacTBopsetca mpH 
BOCCTAHOBJICHHH CepHol KMcnoTH Wo H.S u cBoOoqHOH cepbl, a pH KOHIeH- 
Tpaluu ceppol KucnoTpH 80—90% —c BpijeneHHem SO, Hu cBOOOXHOH cept. 
- OKMYCJIHTeIbHO-BOCCTAHOBHTEJIbHbIe Mpolleccbl B OOMacCTH BTOporo MakKCHMyMa 
 IIpOTeKaloT OYeHb SHeprv4HO, TaK KaK KOHMeHTPUpoBaHHad cepHad KUCOTAa 
 ABJIACTCA CHJIbHbIM OKHCJIMTeEJIEM, a HOH TpeXBaJIeHTHOrO THTaHa — SHeEPrHuHbIM 
BOCCTAHOBHTEJIEM. 

Maas CKOpocTb pacTBOpeHHA THTaHa B pasOaBJIeHHbIX pacTBopax cepHoH 
KHCJIOTHI (MepBbIii MHHUMYM) YKa3bIBaeT Ha 3allHTHbIM XapakTep eCTecTBeHHOM 
OKHCHOH MIeCHKH, OOpasywoulelica Ha THTaHe B aTMocdepe Bosqyxa (ABYOKHCH 
THTaHa). Sacuy2KUBaeT BHAMAHHA CKOPOCTb KOPPO3HH THTAaHAa B o6u1acTH ETOporo 
muHuMyma (50—70% H,SO,). B sto oOmacru KOHWeHTpallHy CKOpOCcTb Kop- 
po3HH THTaHa He MeHseTCA C NOBbILeHHeM Temmepatypbl c 30 Jo 50° u TOAbKO 
mpu 100° sHayeHve morepb B Bece THTAHA HECKONbKO BHIe. M3yyeHHe CACTeMbI 
TiO,-SO3;-H,O noKa3biBaeT BOSMOXKHOCTh OOpasoBaHHs LByX coexuHeHMH TiO; 
c H,SO,, pacrsopumocrb KoTopbix np 100° ucKO4HTeIbHO Maa B OONaCTH 
KOHUeHTpaunh KucmoTH 50—70%. ITM CoeAMHCHHA HMEIOT CyeAYIOULMH COCTAB: 
TiOSO,:-H,O u Tiz,O (SO,)s-5H,O B coornomenuax TiO, : SO; : H,0 = 
= 1:1:1 yaa nepporo coequnenua u 2: 3:5 AA Broporo. 

Uro B 3Tol o6NacTH KOHUeHTpalul KHCOTHI OOpasyloTcA Ha MOBepXHOCTH 
THTaHa HOBbIe COCAMHCHHA B Bue 3all[MTHbIX MWICHOK, OTJIMYHbIe MO COCTaBy 
OT PH paTHpoBaHHOl ABYOKHCH THTAHA, ObIIO yCTaHOBJICHO B OMbITe, B KOTOPOM 
H3MePpAJICH NOTEHIMAaJI BO BpeMeHH B 60%-m pacTBope H,SO,. Ipu stom nep- 
BOHAVAIbHO MPOHCXOAMIO CMeLICHHe MOOXKUTEIbHOTO NOTeHWMaa B OOACTb 
OTPHUATeIbHBIX 3HAYeHHH, YTO YKA3bIBaIO Ha MpPOlecc PacTBOPeHUA eCTeCTBCH- 
Holi TWeHKM, Mocme yero NOTeHIMas HaYHHa NoOcTeneHHO OOaropaxKuBaTLcs, 
JOXOA JO MOCTOAHHBIX 3HaveHHi +0,2B, 4TO ykKa3bIBaeT Ha OOpa3s0BaHHe 


HoBoro (ba30BOro coeHHeHHA. 


17 /, : a Tle 
* TIpe kpuppie K OTHOCATCH: MyNKTHpHad K THTAHY UMCTOTON 99%, cnmomHadi—k TH 


tany uncToTot 99,5%. 
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Ha puc. | mpuBenenbl TakxKe SHAYCHHA SIeKTPOLHBIX MOTeHUMAIOB TH- 
TaHa B 3aBHCMMOCTH OT KOHIeHTpalMH cepHol KucmOTHI (KpuBad £,). B Tex 


MOE 

R A 
\ 6-3 
: } \ 588 
e/m?.4ac if Var 4485 
£0 eon eas 
7 XS | \ 2 & 2 
“ Nl 441788 
Za a 1S8s 
Fe 9 *8 


Mp GY TP alll 
Aonuenmpayun 1,80, 


100 bee. Yo 


Puce. 1. U3menenue cxopoctu kopposuy, 
MoTeHuvasa pacTBopeHua WM KpHTHYEC- 
KOH aHOJHOM MOTHOCTH TOKa JWJa 


Tomeryuan 


KOTOpble COOTBeT- 
MHHUMYMaM 


pacTBopax KUCJIOTHI, 
CTBYIOT MaKCHMyMaM HU 
CKOpOcTH paCTBOpeHHA THTaHa, 3Ha¥e- 
HMA 9JICKTPOLHEIX  TOTeHI\MaOB pas- 
JIMUHBI, YTO YyKa3bIBaeT Ha Pa3/IMUHbIt 
XapakTep peak, MmpoTeKaroujHx Ha 
MOBepXHOCTH 3IeKTpPOsa. 

Ilpu Temnepatype KMMeHHA pacTBOpoB 
H,SO, ckopocTb KOppo3HH THTaHa yBe- 
JIHUMBaeTCA C MOBbIINeCHHeEM KOHICHTpalluu 
KUCHOTEI BMIOTb 0 75%. PesKoe yMeHb- 
WeHHe CKOPOCTH KOppo3HH THTaHa, Ha- 
6l1ofaeMoe IPH KOHIeCHTPallHH KUCJOTHI 
or 80% wn seme (c 5180 r/M?-uac B 
75%-it HeSO, no 70 r/m?-uac B 80%-t 
HeSO,) MoxHO OObACHHTb o6pas0BaHHem 
MajlOpaCTBOPHMBIX B KOHILCHTPpHpoBaHHOo 
KHCOTe MpOLyKTOB KOppo3sHH THTaHa B 
Bue cCybdarHbiX COeMHeHHH THTaHa 
Tig(SO,)s. 

3aBHCHMOCTb CKOpOcTH KOppO3Hu THTAa- 
Ha OT TeMMepaTypbI H3ydalacb B 40%-M 
pacrpope HeSQ,. Vs puc. 2, Ha KoTOopoM 
MOWYYeHHbIe Pe3YJIbTaTHI, 


THTAaHa B pasAWUHbIX pacTBopax cepHo MPeCACTABJICHbI 
KucuoTH! mpH 40°. (Ilorenuvabl pac- 
TBOPeHHA VM KPUTHYecKHe  aHOLHBIe  3aBYCHMOCTb 


IIJIOTHOCTH TOKa OTHOCATCA K TeXHHUe- 
ckoMy THTany (uucTroroh 99%), cKo- 
pocTb KOppo3sHH KoToporo us00paxKeHa 


IYHKTHpHOH JIMHVelt) THI 


mpolecca 


MOXKHO BHJeETb, 4TO TOUKH, YkKa3SbIBalouyHe 


orapHdMa CKOpocTH Kop- 


posuu TuTaHa ort T~', xXopomio ykKazBI- 
BaloTca Ha mpamyto (upamaa K). Pacue- 
moka3aiH, 
VOHH3allMH MeTasua 


uTO JHEPrHA aKTHBAWNUu 
COCTAaB- 


Jiser BemuuuHy 16,7 Kkan/Momb, KoTOpad BeCbMa O1M3Ka K 3HaveHHAM, O- 
ayyeHHbim Beprom (7) qa SHeEPrHuv AKTHBAILMM paCTBOPeHHA TUTAHA B CbocdopHort 


KucaotTe, 15,67 KKam/MouIb. 

Takne BbICOKHe 3HaYeHHA SHEPrHu aKTHB2 
IMM YKa3bIBaloT Ha TO, UTO B STHX YCMOBUAX Tu- 
(Py3HOHHBIe MpOWecchl He ABAAIOTCA KOHTPOJIMPy- 
FOILMMM (HX SHeEPruA aKTHBAaIlMM CocTaBJIAeT OT 
30 6 kkan/Momb). CmemeHve morTenilvaia B 
o6acrb Oomee OTPHUaTebHbIX 3HaueHHH Cc 
NOBbIMIeEHHeEM TeMNepaTypbl (mpamaa E,) cBu- 
JeTeIbCTByeT 06 YMeHbIICHHM aHO_HON Nomapu- 
syemoctu TuTaHa. Ilonapn3alHoHHbIe KpMBbIe 
Jit THTaHAa CHMMamMcb B10, 20, 40, 65, 75u 
90% pacrBopax H,SO, npn 40° nocme ycrano- 
BIICHHA CTalMoHapHoro NoTeHiMaa. Stu KOH- 
IleCHTpallMM COOTBeTCTBYIOT HavOomee XapakTep- 
HbIM TOUKAM KPHBOH CKOpocTb Koppo3suu — 
KOHIeHTpallda, a UMeHHO: MakKCuMyMamM 4H 
MHHUMYMaM CKOpOcTH pacTBopeHHa. 

Ha puc. 3 mpuBosatca atv janupe. Kak 
BHIHO W3 3TOTO PHCyHKa, KaK Ha KarTOJHBIX, 
TaK HM Ha AaHOMHbIX KPHBbIX HMeIOTCA ropusoH- 


TaJIbHbIe YUaCTKH, Ha MPOTAKCHHH KOTOPbIX 
aHOJHbIM 


caMOpacTBOpeHHA 
Ka. Bennunua 
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3HauHTeJI bHO 
IWIOTHOCTH TOKa, 


mpollece oOerueH HM MeTas HHTCHCHBHO pacrBopserca, 7. e. 
OouIbIIe BHEIIHeELO ; 
pH KOTOPON , HaunHaerca 


o/m?yac 

58 
8 6 
S 0 - 940 
£ 
XS 
& 20 -Q35 5 
& % 
: S 
A S 
S 0 -930 
& 


36 
cee st et te, 
15100 607060 40 20°C 


Puc. 2. SapucumocTb sorapudma 
CKOpocTH KOppo3sHu TuHTaHa 


Tt 3B 40% pactBope H,SO 


TOK 
HakJlaj{bIBaeMOro TO- 
oOpasoBaHue 


Or . 


“OKMCHBIX TWICHOK HM MpeKpalilaerca pacrBopeHue ThraHa, 3aBHCUT oT KOH- 
Wenrpauun KucuoTpl. [pu onpesxenenHolt Aa YaHHoro pacrBopa «KpuTuuecKoli» 
MWIOTHOCTH TOKa HavMHaeTCH peskad aHOJHad Nonapusaliua. Ip Havanbuom 
| CMEINLeCHHU NoTenwMana or — 0,2 B yo + 0,5— + 0,6 B He Ha6moqaetca KaKux- 
'm600 V3MeHeHHM BHeIIHeH noBepxHocTH 

oOpasita. OAHOBpeMeHHbIe H3MepeHUA TOl- --6 8 
|} WMMHBI OOpasyrlollelica Mpu STOM Ha THTAaHe 06+ 
MWI€HKH, MPOBeeHHbIe C MOMOLIbIO ONTH- a5 
“YecKoro NomApusallMoHHoro Merona (?, 4), 


a 
4 
73 


NOKa3asiH, YTO B YKasaHHOH OOacTH 3Ha- - ‘ 
YeHHH MOTeHIMaa MeHKAa OUeHb TOH- Qa 

Kaa — BelwuvHa ee He  MpeBpntaer 02 

200A (puc. 4). Ilpuqanbueltniem cmemte- Of 

HHH MloreHiivasa HaunHaer OOpasoBbiBaTbea f 

OKpalleHHad TWwieHKa, HO O6e3 BusMMOrO x 2 dmafcm' 


BbIJeeHHA KUCNopoya. Tommuna nmienku 
MOcTuraer pasMH4HbIX 3HaueHHH B Mpe- Qé 
fenax 600—2000 A 93 
Bpilemenve KHCIOpofia Ha THTaHe Ha- 04 |- 
cTyllaer Mp flocrarouHo OombuIoM mMepe- L 
HallpaAxXeHHH, a HMeHHO ~ + 2 B. Okuc- 2p || 
Had dweHKa oOmagzaer OOJIbUIMM OMH- 4} iA 
sl Jo! 
6 
ae 


YeCKMM COMPOTHBAeHHeM (pocT ee COMpPoOBo- 
*Kaerca MaseHHeM CHIbI TOKAa B Wenn). r 
SHaueHua «KpuTMuecKOM» MWOTHOCTH 
Te HOT Os TOK Es CMO; Puc. 3. Kpuspie KaToqHoit H aHoqHoit 
CoOHOrO BHISBaTb pe3Koe CMeleHHe MO- pogspusayun tuTana B  pacTBopax 
TeHIWala B MOJIOMKUTeEIbBHYIO oOuIacrb, cepHoh kucnoTp mpH 40°. 1—94%, 
Jani Ha puc. | cBepxy B Bue NYHKTUpHOlh = 2—79%, ee 5—10%, 

FOMAaHOH mMHMH ig. Kak MM cmeqoBalo 6—20% 

OKUMaTb, B ZSTOM cyyae HadsmiOfaerca 

TOUHO Takand We 3ABHCHMOCTb OT KOHILCHTPalHH KUHCJIOTHI, KOTOPAaA Ha0J110- 
AaeTtcA pu kKOppo3sHu THTaHa; MMUHHUMYMaM KOPPO3HH COOTBETCTBYIOT MHHH- 
MaJIbHbl€ 3HAYEHHA TWJIOTHOCTH TOKA U HaoOopor. 


6 
i 
) 
4 see 600 
x 500 500 | 
| 8 400 400 1 
v ESS 
506 300 3 
2 200 = 200 
100 100 


rf 
0 500 1000ua fen 0 500 = 1000 4a/cn? a 250 500 750 ua/om? 
Dy D, Da 


Puc. 4. Usmenenue moreHuvala UM TOMI MOBePXHOCTHOM MVIeHKH Ha 

THTaHe B pacTBOpaX CepHOlt KHCJIOTHI MpH 20° B 3aBHCHMOCTH OT IJIOT- 

nocru toka: A—10%, B—40%, B—60%. (Ilonapu3sayua HaunHamacb 
or norenyvasa mopayka -+0,1 B m3 maccHBHoro cocTOAHHA.) 


Kpupple aHoqHol HM KaTOAHOl NoMApHsalluM TUTAHA CHUMAIHCb B pacTBopax 
cepHolt KHCIOTHI MPH pasHbIX TemMMlepatypax. Bpiio MoKasaHo, TO, HallpHmep, 
B 40% pacrBope H,SO, mepenanpaxkeHne BbiqeneHHA BOJOpoqa Ha THTAaHe CHH- 
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*KaeTCA C MOBbIMIeCHHeEM TeMMepaTyPbl, aHOWHan KpuTHuecKaA MJIOTHOCTb TOKa 


yBemuunBaetca. Tax, mpu 20, 40 u 60° KaToyHEI Mpollecc Moker Obirb OMMCaH — 


ypaBHeHvem Tadbeia Bula: 


1H, = —0,416— 0,16 logi (ma/cm*) (20°) 
qn, = — 0,296 —0,16 logi (ma/cm?) (40°) 
qu, = — 0,186 — 0,16 logi (ma/cm?) (60°) 


AHO,HbIe KPUTHYECKHe MMOTHOCTH TOKAa COOTBeETCTBYIOT 3HayeHusM: 0,4 Ma/cm? 
mpu 20°, 2 ma/cm? mpu 40° u 12,5 ma/cm? npn 60°. 
CnelyeT 3aMeTHTb, YTO OONaCTh MpHMeHuMocTH cooTHOWeHUA Tadena WHA 


KaTOJHOIO Mpollecca BbIAeJICHHA BOMOPOMa Ha THTAHE CMeLaacb Npu NOBbILeHHH 


TEMUepaTyPbI K 6o1ee BbICOKMM IJIOTHOCTAM TOKA B COOTBETCTBHH C BO3paCTaHHeEM 
TOKa CaMOPpdaCTBOPeCHHs. 


VWuctutyT dusnyeckow XHMHH 
Axkajlemunu Hayk CCP Tloctynuso 


10 IV 1957 


WHMTHPOBAHHAA JIMTEPATYPA 


1B.B.Auapeesa,B.U. Kasapuu, Kopposnonnas cTouKocTbh THTaHa B arpeccHB- 
HbIX pacTBopax, Mucr. Texu.-3koH. uHtbopm. AH CCCP, tema 23, W-56-159 (1956). B. Be 
AuHipeesa, IIpumenenve ontTwyeckoro NOMApH3alMOHHOTO MeTOLa TipH HCCIeEMOBaHHU KOp- 
pO3HH HM MaccHBHOcTH MmeTavoB, Muct. TexH.-9KOH. HHpopm. AH CCCP, tema 9, IIC-55-503 
(1955). 3B. B. Aunapeesa, Tp. Vucr. dus. xum. AH CCCP, Bs. 6, 79 (1957). 
4T.G.Owe Berg, Chim Phys., 52, Ne 5, 363 (1955). 
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JokrrvanqefAkagemun nwayx CCCP 
1958. Tom 121, M5 


PH3HYTECKAA XHMHA 
Uusen-koppecnonzent AH CCCP B. B. JEPAHH u B. I. CMHJIFA 


QJIEKTPOHHAS! TEOPHA AJTE3HH METAJIJIOB, COEXMHEHHBIX 
NOJIY NPOBOAHHKOBON MPOCJIONKON 


B paOorax (') Obii0 MoKa3aHO, 4TO SeKTPOCTaTHYeCKHe CHJIbl B WIMDOKOM 
K1acce ABJICHHH MIpaloT pewlaloulylo pomb B afresun. B paGore (7) npoBeseno 
paccMOTpeHMe SJIEKTPOCTaTHYeCKON COCTAaBAIOMeH CHIbI alre3HH Ha rpaHule 
NOI YMpOBOAHUK — MeTAaJN, BOSHUKAaIOWleH OarofapsA HaNW4MIO ZBOMHOTO cyiOs, 
Ha OCHOBe COBPpeMeHHOM TeOPpHH KOHTAKTa NMOMYMNpOBOAHHK — Metal OjHako 
Hu3yueHue JBOHHOFO CJIOA HU, COOTBETCTBEHHO, CHJIbI 
afre3uH JIA TOHKOH MOMYNpOBOAHHKOBOH mpo- 
CJIOHKH, 3aKJIOUCHHOH MexKy JBYMA B OOmIeM 
emyuae pa3HOpOAHbIMH MeTasJIaMH, MpelcTaBA10- 
tee OobIUOH MHTepec C TOUKM 3PeCHHA MpakTHKH, 
6bIIO MpOBeLeHO, B OCHOBHOM, Ka4ecTBeHHO. 

Vcnonb3yA MaTeMaTHYeCKYIO TOK ACCTBCHHOCTh 
gajlauH Cc mpoOmemMol 2eKTpocTaTHYecKOrO B3aH- 
MOJleHCTBHA JIBYX HeOJHHAKOBO 3aPA>KeHHbIX MO- 
BePXHOCTeH, Pa3eICHHbIX CIOeM QJIEKTPONHTAa, pa3- 
paOoraHHoli B TeOpHu TerepoKoarysiaAWH HW KOVI- 
JIOMOB, Mbl MOMYYHM cTporoe pelleHue. 

Kak 4B paOote (7), Mbl OrpaHHuMMca pac- 
cMoTpeHveM Toro cyydaa, Kora B MoOJyMpoBoL- ee? 

HUKe MPUCYTCTBYIOT HOCHTeIM NMIb OLHOTO posa, 

TIpH4eM HOHH30BaHa JIMMIb Malad YaCTb MpMMecHbIX WenTpoB. Kak usBectHo, 
B 9TOM CIy4ae PaBHOBecHoe pacmpeseeHHe 3apayoB onpelemnerca ypaBHeHvem 
Ilyaccona — Bombumana 


—~ =»’shV, (1) 
rye V — OespasMepHad MOTeCHUMaJIbHad SHeEprHA 9JIeKTpOHa B '30HE MpoBoOyU- 


moctu, V = eV/kT, x= V 8nnwe? /ckT -- oOpatHas Luna SKpaHUpoBaHUA, e— 
JM2JIEKTpWYecKad MOCTOAHHAA, Meo — KOHICHTPaluA SJIEKTPOHOB MpOBO,HMOCTH 
B CBOOOJHOM MoJynpoBoyuuke. CnuJia ayre3svH MJIeHKH K KaxKOMYy MeTaJJy 
papoa F = Ez, /8x, rae Erp—Halps2KeHHOCTh MOJIA BHYTpH MosynpoBoyHHKa 
Ha rpaHMle C COOTBETCTBYIONIMM MeTaJOM. TakuM OOpa3oM, 3afaya 3akJuOUaeT- 
cA B Onpefsemennu E Ha mpaBol HM JleBoM rpaHulaxX MJIeHKH. 

SapaHee ACHO, YTO KOrJa TOJIMMMHA MJIeHKM NOJynpoBosHHKa NopsyKa 1/x, 
TaK UTO JIBOMHbIe SJIeEKTPH4eCKHe CJIOM, BOSHMKAIOWMe Ha rpaHHe C MeTaJaMH, 
nepekppiparorca, E (0) u £(/) sBamiorca (YHKWMAMM TOJIMMHbI MIeHKu 1, 

O603HauHM Oya, Son H up PaOOTb! BbIXOJa MeTaia A, NoyNpoBoyHHKa 
u Metamia B (puc. 1, rye © —NOTeHI{MaIbHad SHeprua, Y. — ypoBeHb Peps). 
Torga rpaHWuHbie ycloBNa Wid ypaBHeHua (1) uMeloT Bud: 


V (0) = € (ua — Onn) / RT, V (2) = € (mB — Pun) / RT. (2) 


Xora na pwc. 1 mpezcrapsien cryyal, Korfja paOota BbIxoza OOONX MeTaJI- 
JOB Oosbie paOoTbl BLIXOa NOJyNpOBOAHUKa, MaTeMaTHYecKOe pellieHHe 3aza- 
4H TIpoBOsuTCH 6e3 9TOM cmetHamMsalMH. Culeqyer 3aMeTHTb, OMHAaKO, ¥TO 
culyyai, npeqcraBuieHHbili Ha puc. 1, HanNOosIee uHTepeceH WIA aHanMsa, Tak 
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Kak eCJIH Ona <9nn< 9mp (puc. 2), TO ACHO, YTO HaMpHXKeHHOCTh NOJIA Hi 
paBOM HM JI@BOM KOHIAX MJICHKU pacTeT C yYMCHbINeHHEM ee TOJILIMHbI, MOCKOJIbK) 
pasHocTb MOTeHHaIOB Mexy JeBOH M TpaBok 
rpaHunamMu — BeslMuHHa NocTosHHad. YpaBnenue (1 
c yclOBHAmMH (2) aOcOsOTHO MJeHTHYHO mocTa 
HOBKe 3aJlauH B TeOPHH YeTepoKoaryJIAHH KOUI- 
JIOHOB NWI CyYad B3aHMOJeHcTBUA yepes OnHap 
Hb =CHMMeTpHUHbI §=aieKTpowMT. DPusnueckue 
JIpPH4HHbI NOAOOHOMH aHanorHH JOCTaTOUHO SACHBI, I 
Mbi He OyeM Ha HHX OCTaHaBJIHBaTbCs. 

Hekoropoe pasJiuuve 3aksouaeTCA B CuJesLy- 
roujeM. Cuvla B3aMMOJeHCTBAA yepes 9dJICEKTPOVINI 
JBYX [JIOCKHX MJIaCTHH, 3aps2KeHHbIX JO MOTeH- 
WHaOB ©, H 0 WH HaxOMAUlMxca Ha paccTOAHHH 
/, onpedeuaeTcA BbIpParyKeHHeM: 


Puc. 2 


FO) =2 (BO HO == HO HW, (3) 
roe E, u £,—HalpsxKeHHOCTH NOJIf Ha BHelIHeH H BHYTpeHHeli NOBep XHOCTAX 
TIvlaCTHH. 

B HaluemM Culydae pOJlb 3apAXKeHHbIX IJIaCTHH UrpaloT MOBepXHOCTH Merauia, 
OMHaAKO MOfIexKHT OMpeyeJeHwio CHJla ajiresHH, paBHad Fay (2) = cE fp / 8x. 
Tlepesoqa Ha A3bIK TeOpHH 
rerepokoaryJisiluu, Fan €CTb 
cHvla,  jeHcTBy!ollas Ha 
BHYTPeHHIO!O MOBepXHOCTb 
muiacTuHpl. [Ipu stom ectrect- 
BeHHO Fay (0) 56 Fag (/). Bui- 
ACHHM, KakOH (du3snueckult 
CMbIC] HMeeT B_ Hallet 
gajaue E, (B TeopHH re- Dees 
TepokoaryJIAUHH—cuula, el- 

CTBYIOULat Ha BHeIUHIOIO CTOPOHY 3apxAxKeHHOH mvlacTuubl). Ey merkO ompewemseT- 
CH Kak MepBblfi WHTerpasl ypaBHeHua (1), mpHuem Ha OecKOHeYHOCTH NMOTeHIMas 
paBeH HYJIIO, a Ha NOBepXHOCTH [WaCTHHb!l 3afaHHOMy 3HaueHHIO (puc. 3). ! 

B name samqaue E,(0) u E,(l) onpemesator, cmeqoBaTesbHO, cusly afre- 
3HM OeCKOHeYHOrO NOJTyNpOBOAHHKa K Mmetadty A u B, coorBeTcTBeHHO, MO- 
CKOJIbBKY pellieHwe YypaBHeHHsA (1) ¢ ycaoBnamu V (0) = = € [9m — Om] / RT, | 
V (co) = = ( oTBeyaeT HMeHHO STOMY cayyaio. B cpa3sv ¢c STHM aHaJioroM CHIBI 
B3aHMOJeHCTBUA JIBYX IJIAaCTHH B HallleH 3ayaue OyeT H3MeHeEHHe CHVJIbI ajre-| 
3M WJIeHKH K Meramy A usu B no cpaBHeHHio c ajfre3vel OecKOHeuHOrO| 
COA MOJIYMpOBOWHHKa K TOMY %Ke MeTaJlry. | 

V3 cka3saHHoro cpasy MOMKHO 3aKMIOUNTb, YTO TPM BapHallu TOJULMHBI 
IWICHKH W3MeHeHHe CHJIbI alre3sHH OMMHAKOBO WIA OGOUX MetamioB. JelicrBH-| 


T@JIbHO, TOT (akT, UTO 


F (0) =c/8e[E2(0)I- EXO =FV= (E(B, (4) 


B TeOpHH TeTepOkOaryJIAWHH ABIAJICA IIpOcTo KOHCTaTallneu TpeTbero 3aKOHa | 


Hpbtorona M ecrecTBeHHO BbITeKaJI 3 pellleHHA ypaBHeHua (1) c ycnoBuamu (2) 


3.4 
(cm. (%, *)). Tlockonbky Halla 3aqjaua, KaK yKe yKa3bIBalOCb, M@TeMaTH4YeCKH | 
aOCcOJIIOTHO HCHTHUHA STO, paBeHcTBo (4) Takxe HMeer MeCTO, XOTA (pusHue- 


ckoe cojylepwKaHuve ero Tellepb HECKOJIbKO HHOe. B [laJibHeHIIeM MbI Oy eM HCCJIC= | 


AOBATb HUMe€HHO BeJIMYnHYy 


AF ao = -<=[E2 


Sr mMAoo 
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—E® (0) = 57 [Eds —E* Oh | 


THe Exac, ExBeo — HaNpAKeHHOCTH Mowat Ha rpaHule GeckoHeuHOro CAOA now y- 
NpoBoANNKa Cc Meramamu A u B coorBercrBeHHo. Bo-nepBnix, BBULY TOFO, UTO, 
Kak MOKa3aHO B TeOpHH TeTepokoarynAWMH, IPH pelienuu ypaBHenua (1) c yc- 
JIOBHAMH (2) O4eHb yAOOHO oNpefemaTb uMeHHO (5), 4, BO-BTOPEIX, 4TOOBI Co- 
XPaHHTb aHaslOrHlo HW UMe€Tb BOSMOMKHOCTH, OMMPaACb Ha Hee, UCHOMb3OBaTb pe- 
SYIbTAaTbl, HaHeHHbIe pauee. 

W3 ckasaHHOro sACHO, YTO anbHeiuMit MaremaTuueckuli anamH3 npen- 
cTaBideT COOOM MoBTOpeHue paOor No Teopun rerepoKoary.iawun (*). YpaBHenue 
(1) yoOHO mpuBecrH K Gespa3MepHoMy BHAy, BBOMA nepeMeHHYyIO v = xx. 
Torga nowyuum 


dV / dy? = shV, G6) 
oTkKy a 
(dV / dv)? = chV —C. (7) 


TlocrosuHad HHTerpHpoBanua C orpeyesiserch Tak, 4TOObI 3HaueHHe Yo, 
COOTBETCTBYIONIee NOTeHIHaly Vo =e [ous — Onn] /RT pu ycnosuu, uro pu 
yv=0, Vi =e [ua — Pon] /RT, paBuanocb xl = H. 

Kak oKa3aHO B TeOpHH TerepokoaryJAWMH, OTTAIKMBaHHe Mexy mlacTHu- 
HaMH Ha @CQHHHIWY MWIOWaqu, a B HallieM Cjyyae —H3MeHeHHe CHJIbI alre3sHu 
paBHO 

AF i = ek noo) oC 2; (8) 


Cpa3b MeExiy H M  MpM TeX WIM MHBIX 3HayeHHAX napametpow V, u Ve 
ycTaHOBJleHa B TeOpHu reTepoKoaryJiauuH (cM. (*)). Mbt mpuBeyeM 3fecb OCHOB- 
HbI€ Ppe3YJIbTaTbl, OTCbIadt 3a HX BbIBONOM kK padore (°). IIpenxBapHresbHO 
3AaMeTHM, YTO MOJOMKUTEMbHOe 3HAYeHHe Oespa3MepHOH CHJIbl ©, COOTBETCTBYIO- 
mee B TeEOPHH TeTepOKOAryJIAWMH pacTaJIKHMBaHHIO IWIaCTHH, B HallleM cuJlyyuae 
-O3HauaeT YMCHbILeHHe allre3Hu, a OTPHUWaTeJIbHOe 3HAYeHHe @ (COOTBETCTBYIOLLEe 
NpHTAKeHHIO) — pocry afresHH NOJYNPOBOJHUKOBOH MJIeHKH. 

1. B cayuae, korga Vou V2 uMelor pasHble 3HakH (paOoTa BbIXOa OHOrO 
H3 MeTaJJIOB Ooubille, a Apyroro MeHblwWe, YeM paOoTa BHIXO/a NO.1yYMpOBOHHKa), 
® JIA Bcex sHayeHHit H oTpuilaTeJIbHO H MOHOTOHHO BO3pacTaeT 0 aOcovitoT- 
HOH BeJIMUHHeE pH yMeHbuueHHH /7. 

TIpu H->0 w crpemutca K OTpHWaTeJbHOH OeCKOHeYHOCTH B COOTBETCTBUH 
C ACHMIITOTHYeCCKHM 3aKOHOM 


Cee Vlg yale: (9) 


Cpa3sb Mexay H MU ® flaeTCA 9JIMMTHYeCCKUM HHTerpaJioM 


NrrareO) (10) 


CnelopaTeibHO, are3HA MVJIeHKH MOHOTOHHO BO3pacTaeT c yMeHbueHHem f7, 

2. B cayyae, Korya V, u V> wMeroT OMHaKOBbIit sHak, 3aBHCHMOCTb © OT 
H cxemaruueckn mpeycraBiseTca culeRyiouluM rpaduKom (puc. 4). 3yecb cuula 
ajire3Hu CHauaJia yMeHbillaetca c yMeHbuieHueM /7. IIpH HeKOTOpOM 3Ha¥eHHH 
Hm YMeHbINeHHe CHJIbI alresHH NOcTHraeT MaKCHMyMa M0 aOCOJIIOTHOM BeJIM4H- 
He, mocsle vero afresva HayHHaet pactu, mph H =H, jfocruraeT BeMUHHbI 
allre3HH GOeCKOHeYHOrO CJIOM MOJIYNPOBOAHHKa HM pH aJibHeMUleM YMeHBbUIeHHH 
H mpojlouKaeT MOHOTOHHO BOspacTaTb. OOuacTb © < U onNcbiBaeTcH NpuBeyeH- 
HbIMH BEE copmyamu (9) wu (10). MakcvMasibHoe yMeHbUeHHe CHVJIbI ajlresHH 
@n OMPeeJIAeTCA BbIparyKeHHeM 


Om = 4sh? (Va fi 2), (1 1) 
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re Venn O3HA4aeT MeHbIee 0 aOco/OTHOH BeJIMYHHeE H3 YHCe Vi Hu Ve 
Takum O6pa30M, MaKCHMaJIbHOe YMeHbILeHHe CHJIbI aNre3HH ONPeeIAeTCA TOJIbK 
TeM M3 MeTaJIJIOB, paOoTa BbIXOJa KOTOpOrO MeHbINe OTMYaeTCH OT padort 
BbIXOJa MOJyMpOBOMHHKAa, H COBepIUeHHO He 3aBMCHT OT Apyroro. 

Suauenve H,, pH KOTOPOM ® MeHeT 3HaK, PaBHO 


fg i bali da gale il Oe pf meat ctined 
”) Heer VN) 2 Meh 4 1) (M121) J’ 


Tonmmuna H,, COOTBeETCTBYOLML€: 
MHHUMYMY CHJIbI ajlresHu, paBHa 


Ny 


Ve = | 

1 dV 
Hn = T= ee (13) 
- vi V chV—chV, | 


| 
| 


Vi 


Vi Va 


SnauntnyeckuH wHTerpal (13) npw 
BOJMTCA K BUY 


1 . 
du 

Hith (aa = OY ee 
Puce. 4 \ VG — u?) (1 — k?u?) ( 4 


re aapaes!. _ ch (Vi 12) mca) 3 1 
4 SuVanead aaa a at a, ( 


Kak BHHO 43 puc. 4, Kak oe 3HaueHHe @ (KPOMe, ECTECTBEHHO, Wm), OOH 
mee 0, MOXKeT OCYIMeCTBATbCA IPH JBYX pa3JIMUHbIX 3HaueHHAX H. Anasurs 
yecKOe BbIPaxkKeHHe, ONpesemsiomee cBA3b H uw, ano B padore (%). Cag 
Hu ® onpelemerca SJIMNTHYeCKUMM HHTerpaJiaMv, HW MOSTOMY YHCJIeEHHOe OMpd 
AejleHve © Kak (byHkunH H u napamerpoB V; u V2 TpeOyer TaOyHpoBaHKs 

Pay rpacbukos, BbIpaKaloulux 3aBHCMMOCcTb w oT H, MpuBeyeH B (*). 

OnHuM M3 HaHOomee UHTepeCHbIX BbIBOJOB HaM IipefcraBlaerca TOT cbak* 
4TO IPH JOCTATOUHOM YMEHbIUICHHM TOMUMHbI WICHKH, 3aKJIOUeCHHOW Mex 
ABYMA PpasHOPOHbIMH MeTAasIMYeCKHMM MOBePpXHOCTAMM, Bcera MOMKHO Ti 
OMTLCA YBEJIHYCHHA MIOTHOCTH JBOMHOFO COA HU, COOTBETCTBEHHO, CHJIbI alrd 
3H. Bo3MoxKHO, YTO OJHA M3 NPHYHH YBeIMYeHHA are3HH TOHKMX Kea 
TIpOcsIOeK C YMeHbINeHHeM MX TOJILMHbI CBA3AHA MMeCHHO C 3THM OOCTOATENbCt 
BoM. CyreqyeT 3aMeTHTb, OMHAKO, 4YTO MPM pacueTaxX MbI Bce BpeMaA a 
ralH Majloe HCTOULEHHe MPpHMeCHEIX IWeHTPOB, XOTA MpH 3HaYHTeEMbHOM yMeH 
INCHHM TOMMUMHbI WICHKH HCTOULeHHe CTaHeT BECbMa 3HAYHTEbHbIM. OTO NPUBe 
WeT K TOMY, YTO CHa afre3sHH Oyler BO3pacTaTb He JO OeCKOHeYHOCTH, HO 


onpefeleHHOH KOHeYHOM BeMuMHbI. J[pyruM BaxkKHbIM (bakTOpOM, onpesemaK 
MMM CHJIbI are3HH, MOKeT ABHTbCAH HaNMYHe NMOBEPXHOCTHEIX COCTOAHHE 
Yuet yKa3aHHbIX OOCTOATeENbCTB MpesNonaraerca MpoBectu B las bHeHLeM, 


VuctutyT dusnueckoit xumuu Toerynu.10 | 
Axaylemuu Hayk CCCP 8 IV 1958 | 
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PH3HTECKAA XHMHA 
i SS aa EAE as he 


M. A. JIOWIKAPEB u H. 11. UEPHOBAEB 


K PACYUETY 3JIEKTPOXHMHYECKYX PEAKUMA 
| C MPOME)KYTOUHbIM PEAFEHTOM 


(ITpedemasaeno axademuxom A. H. PpymKunom 11 IV 1958) 


Cpe MHOXKeCTBa 9€KTPOXHMMYeECKHX MpoweccoB uMeercaA 3HAaUNTeT DHA 
Ppylma, HaOm0fenue 3a XOJOM KOTOpBIX HanGowee Wenecoo6pasHo MIpOW3BOJUTb 
He TOJIbKO MO IWIOTHOCTH TOKa, HO H MO H3MeHeHHIO KOHICHTPallun pearupyto- 
WIHX COeMHeEHHM CO BpeMeHeM. K TaKHM Cy¥aAM MOXHO OTHeCTH 3JIEKTPO- 
IKCTPaKUMO MeTAaJWJIOB, AHOMHOe OKHCICHHE HM KATOHOe BOCCTAHOBIeCHHe HOHHO!i 
MepeMeHHOH BasleHTHOCTH, peakIMH OpraHwuecKoro 3IeKTPOCHHTe3a UT. I. 
[lpomeccbl Takoro THMa MoryT ObITh paccuNTaHbl Ha OCHOBaHHM COBMeULeHHA 
KMHETHKU 9/ICKTPOAHbIX Peak C LudPepeHuvaNnbHbIMH ypaBHeHuAMM XuMU- 
yecKOH KHHETHKH. 

Jia ucceqOBaHHMA HaMH BblIOpaH Kak YaCTHbI ciyyai HenocpeycTBeHHOrO 
S€KTPOMHOFO Mpolecca, Tak HU Oomee COMMA, KOrMa OKHMCeHHe UH BOCCTAHOB- 
meHve BblIOpanHoro coeAMHeHHA (AenoAApusaTopa) MpOUcxoAUT B MpucyTcTBUH 
B 9IEKTPOMMTe MpOMexXyTOUHOTO peareHta. B nocieqHeM ciyuae, HalpuMep Ais 
AHOJHOTO OKUCJICHHA, OOa NapasebHbIX MYTH Mpolecca MoryT ObiTb mpescras- 
M€HbI CXeMOH: 

1) K—e-— K* (na 93exrpoje); 

2) B —e-+ B® (na 9anextpogze) u BY + K—-K* +B (8 anddbysnonHom 
“oe HW B OObeEMEe JICKTPOMHTA). 

3necb K — ocHoBHol Aenojapusatop H B — nmpomexyTOUHbIM peareHr. 

Takue CHCTeMbI HMeIOT OobIlOe 3HAYeHHeE B IICKTPOXHMHYeCKOH TeXHOJIO- 
PMH, a TAKKE MpecTaBA!OT MHTCPeC C TOUKH 3PeCHHA BO3MOKHOCTH YCKOPeHHA 
Hla MEQICHHO HAYULUX 9IEKTPOXMMHYECKHX peak. 

JleficrBve MpoMexKYyTOUHBIX PeareHTOB HWJIM MepeHOCUMKOB pacCMaTPHBaJOCb 
3 padorax (1-5) u B ocoGeHHocTH B (* °)H Apyrnx paOorax NO KHHETHKe 31eKTPOL- 
{bIX MIpoleccoB B Co“eTaHHM C XHMMYECKMMM PeakWMAMH B pacTBope. B OTMUHe 
yr OObIIHHCTBA STHX paOOT, MbI NocTaBHJIH 3afayel, UCXOJA W3 YKa3saHHOH 
sbILLIe CXEMBbI, MaTb PpacueTHble ypaBHeHHA JIA CKOPOCTH Mpollecca H MpoBepHTb 
[X IIPABHJIbHOCTb Ha OTJCJIbHbIX CHCTeMAX Ha TBEPABIX 31eKTPOMaX B YCMOBHAX 
TallMOHapHOoro perkKuMa Mmpouecca. 

JlonyctuM, TO BbIOpaHHbIi Weno/ApuHsaTop HaXOAHTCA B pacTBOpe, B KOTO- 
OM HeT mpomMexyrTouHoro peareuta. B sToM culyyae, ecuM OObem Anipysnon- 
Oro CJIOd 3HaUMTeIbHO MeHbIUe O6Mero OObeMa JJIeCKTPOMHTa UV, TO NOHHKe- 
He KOHICHTpallun jeMmosApHsaTopa C TeEYeHHeM BPeMeHH JOJAKHO NOAYMASTECA 


uddepeHivabHOMy YpaBHeHHW: 


SD 
mbes PE (1) 
nk 
ne S — noBepXHOCTh QIeKTpOa, M — H3MCHEHHE BaeHTHOCTH MPH SveKTPo- 


use, D — moTHocTh ToKa, C — KoHUeHTpallua, ¢ —- BpeMA B CeKYHaX. 

B oGmlem cily4ae, Kora CKOpOCcTh 91eKTPOAHOO Mpollecca omperemercs 
aK cTajluell paspata, Tak u Audpy3svet NerlonApu3saTopa K SEKTPONY, 3aBUCH- 
OCTb IWOTHOCTH TOKa OT HOTeHILHaa AIA CTallMOHapHEIX ycioBnii no A. H. Ppym- 


WHY Jlaerca ypaBHeHHeM: 


z : + aw (p — bi) nF — ZF ( D 9 

(De= ky CADe RT i C ¢ De ; ( ) 

le k, — KOHcraHta’ cKopocTu paspsa, C u Z — KOHIeHTpallHA M BaleHTHOCTS 
ronapusaTopa, Dyp = kyxC —npestenbupit TOK Mudpysun. SHaku + uw —, 
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cTosIlne mepe MepBbIM CJaraeMbIM SKCIOHEHTA, OTHOCATCA COOTBETCTBEHHO 
K aHOHOMY HM KaTOJHOMY MpolleccaM. 

Tloncrapiasa ompelesenuylo 13 3aBMcuMocTH (2) BenuunHy D 8 ypaBHeHH 
(1) w wHTerpupya Ia MocTOMHHBIX 9 HT, OKOHYATEbHO TO y4aeM 


} 
| 


zx a(p—)nF—2v,F 


S Rk, exp ee | 
In A= : (3) 
6G; onF 4+a(g—v)nF—2iF 
Ry + ky exp eg 
WJM In ee i (7 (3a) 


rye Cy —HavasbHad KOHWeHTpallua Jenonapnsatopa. JLaa uncto AndppysnonHoy 
KHHeTHKH m = Sk, /vunF. ‘ | 
Ecum xke HaOoulee MeWIeHHOH Craqvel ABJIAeTCA paspay, TO B ypaBHeHHH (3a) 


| 
ys SO (9); Sylecb KOHKpeTHOe 3HaveHHe (byHKWHH WD (%) B COOTBeETCTBAT 
1 


c (3) onpewesercd TOKOM OOMeHa H BeJIMUHHAMH © HM >; -TMOTeHIWMaI0B. Ypapi 
HeHHe (3) Jerko mpeoOpa3soBaTb K BUIY: 
Lo Lo fj 
In== = unFCy B (4 
nowyueHHomy JKui_b6eprom u Patizsom (7°) u mo3qHee CrpomOeprom ("") B pa 
6oTax MO NOsmAporpatpuyeckoH Kys1oMeTpHH. Secb i) — HavaJIbHOe 3HaYeHHe TOKA 
V3 ypapHenusa (3) BHAHO, ¥TO MOTHOe OKHCJIeHHe HJIM BOCCTaHOBJIeHHe 3jfec 
HeJOCTHXKHMO BCJIe{CTBHe YMeHbUIeHHA TOKA C TNOHHYKeHHeEM KOHICHTpallHit 
Jlaxke HCMOub30BaHHe TaKOrO pesepBa, KaK MOBbIINeHHe MOTeHIMasla, B KOHe4HO! 
MTOre MPHBOANT JIMUIb K NOABJIEHHIO OFrpaHHyeHHh Audpy3MoHHOrO xXapaKkTepa 
Yka3aHHbI HeOCTaTOK JIerKO YCTpaHAeTCA BBeeHHeM IIPOMe2KYTOUHOLO pes 
reuta. O6lee KHHeTH¥eCKOe ypaBHeHHe B 3TOM cylyuae OyeT HMeTb BHI: 


ae 
unF 


—dC = >. (Dx + Dp) dt, (5 
rye Dx u Dg —Mmu0rnocTu TOKa, pacxOJyeMble COOTBeTCTBeEHHO Ha HemocpecT 
BeHHYIO SJIEKTPOAHY!O peakIHIO C eMOMAPH3aTOPOM HM Yepes MpOMexXyTOUHbia 
peareHr. 

YuuTbiBad, UTO [WIA MOCTOAHHBIX go U T BemnMunHa D=kC uw nnterpupys 
C rpaHHuHbIMH ycuoBuamu t = 0, C=C,=0, nonyuum 


Des pane Le | 
Ear ria er Tei (6 


re a= Dsg/k. J[po6b a/c =Dg/Dg xapaxtepusyer oTHOCHTesbHOe yBeJIH 
YeHHe CKOpOCTH Tipolecca 3a cueT NepenocuHKa. a — (pyHKWHA KOHUWeHTpaltui 
MpOMe*KyTOUHOTO peareHTa, MOTeHIMala, TeMMepaTypbl wu rHApo_Mnamuyeckor: 
pexuma. B (6), Kak mM paHee, BeMUuMHa m = i, /unFC, 3aBucCuT OT OTHOUIeHE: 
TOKa paspsfla WenouapHsatopa (ig) K erO KOHMeHTpalHH (Cy). SaBucumocrn (6 
ABIACTCA YpaBHeHHeM ApoOHoro, MepeMenHoro nopAyKa. XapakTepHo, uro uel 
Colbie A MO cpaBHeHHIo c Cy, TEM MeHbIUe (pakTHYeCKHH NOpALOK peakUHH | 
Goble ee cKOpocTb. B o6tlem culyyae, Kora CKOpocTb O6enx Mapai CJ bHbI 
peakWHH oMpeernercA MOTeHIMaOM, 3HAaYeHHA @ M b, BXOJIT Kak B (yHK 
M10 TO sorapHipMoM, Tak HM B BeHUHHY mM. 

Ilockobky mp OAHOBpeMeHHOM HanM4uHH B pacTBope OCHOBHOrO Tenonapy 
saTopa M NepeHocuuka BeMunHa ToKa: | = Sk(c + a), TO mo aHanornu c (4 
I lo 
DOW Sone, . (7 
Hnrepecuo, uro 3aBucumocrn C or ¢t no ypaBHeHuam (3a) u (6) uMetor ofnHE 


KOBy!0 opmy. BpeyeHue MpomexKytTounHoro OKHCMHTeENA 3eCb JeHCTByeT IKBF 
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In 


Bale€HTHO YBeIM4eHHIO OOUleH KOHIeHTpalluu, nepesBuran peakumo B Hauasb- 
Hy!O, HavOouee BHITOAHYIO OGnactb. V3 (6) cmejyer, uro K MoMeHTy BpeMeHH 


c= Sin (1 + 2) (8) 


Lo 


KoHMenTpallua C cunsurcs Jo nya. Hasopem > BpeMenem MonHoro OKOHUAHHA 
3eKTpPoH3a *. 


Ilo sapucumoctu = or ycvroBuii 
ONbITa MOKHO ChelaTb pA BbIBOJOB 
M cO ocoOeHHOCTAX 9371eKTPOXuMHYe- 
CkOroO NoBeeHHA NMpoMexkyrTouHoro 
pearenta. Bmecte c TeM BejIHUHHAa + 
JOKHAa ABMTbCA BaxKHOH MpuKwajl- 
HOH XapakTepucTuKOH mporecca. 

IIpeqnomxeHHble Billie ypaBHe- 
HHA HAMM MpoBepeHbI Ha paje OKU- 
CJIMTCJIbHO-BOCCTAHOBHUTEJIbHBIX Peak- 
wn. Ha puc. | mpyuBeyenpr Jau- 
Hble€ MO OKHCIeHHIO FeSO, B uncrTbIx 4 
cojep»xaulux NaCl pacrBopax H,SO,. 
Onbirbl npoBosumuch mpH 25°. 3Ha- Puc. {. Banaue NaCl ua cxopocrs anoquoro 
yeHHe aHOMHOrO MOTeHWMala Bapbu- OkMcIeHuaA Fe** na maatune. Coctap s1eKTpo- 


MON/N 


~~. 
——. 


C re?* (Fe3*) eee 


B muta: 0,22 M FeSQ,, | N HeSOa. Temnepa- 
EO ae ae oN iti ah typa 25°. 1 — 6e3 NaCl, 2 — 0,5 W NaCl, 3 — 
p , XapakTepH3yioulaa =“) y NaCl, 4—2 N NaCl, 50,5 N NaCl 


3ABHCHMOCTb KOHLeHTpalnn Fe?" or 

BPeMeHH, MPH MpoBeseHHH peak B OTCYTCTBHE MpOMexXyTOUHOTO peareHta 
Wet oveHb Nonoro. Jlaa yocruwxenua 99%-ro OKHCeHHA *Kele3a B 93TOM 
cilyuae HeoOxoluMo 3aTpaTurb Oonee 70 uac. Ha Tom xe pHcyHKe HaHece- 
HbI KpuBble C(t) WA pacrBopoB, cosepxKaulux XJIOPHCTHIM HaTpHH. Bce onH 
WAYT 3HauNTeJIbHO Kpy4e H He HMeIOT ACHMNTOTHYECKOrO XOjJla MO OTHOLICHHIO 
kK ocH BpemeuH. Tak, Aaa 100%-ro oKHCHeHHA xKeTe3a IPH dIEKTPOJIH3e B 
pacrBope, cofepxamtem 0,5 N NaCl mpu o = 1,47 B rpe6yerca Bcero 5,5 yaca, 
T. e. mourn B 12 pas mMenbiue, 4em B oTcyrcrBue NaCl. Ha tom xe rpacduKe 
(KpuBaa 5) aH Mepecuer ONbITHBIX JaHHbIX MO 3aBHCHMOCTH 


Cov bea tb) (lesent): (9) 


nowyueHHou us ypaBHenus (6). Benuunna m = 1,73-10°° 3ecb B3aTa U3 OMBI- 
TOB TIO AHOHOMY OKHCJIeHHIO B orcyTcTBHe B aIeKrposute NaCl. Coorsercr- 
Bylollee pacuerHoe 3HaveHve m M0 mpexebHOMy TOKy (7 = i) /UNFC) B Tex 
*Ke ycoBuax cocraBrser 1,86-10°°. 

Kak BHJHO, B KoopAunatax Cpe*+/(1—e"*) nowlyyeHa MIpAMas C YIJIOBbIM Koap- 
(UILMEHTOM HakIOHA, PaBHbIM 0,85. BprancyeHHoe Ke Ha OCHOBAHHH COOTHOLMICHHA 
TOKOB 3HaueHHe cymMbI a + b coctaBasaio0 0,80. PesybTatbl Mepecuera OMBbITHBIX 
JIAHHbIX MO OKHCCHHIO HOHOB %Kele3a B PasJIMYHbIX YCOBHAX IMIPHBeeHbI B 
taba. 1. SHaueHua paccunTbIBaMcb 0 BeMuHHaM TOKOB. Bo Bcex c1y4anx 
HaOsloamocb xopoulee copmayenue ¢C ypaBHeHuem (6), TO CJeyeT H3 MOCTOAH- 
CTBa kKosdPuunenta Mm. 1€ 

Ha pue. 2 npelcraBeHbl KPHBble BOCCTAHOBJIeHH Fe?* 8 uMCcTBIX pacTBo- 
pax H,SO, u B MpucyrcTBUN B KauecTBe MpoMexkyTOUHOrO peareHTa cybipata 
yeTbIPeXBANEHTHOTO THT@Ha. OMBbITb! MPOMSBOAWINCh Mp — = —0,6 B, 4uTo 
COOTBETCTBOBAIO JLOCTHXKCHHIO MpeebHbIX TOKOB Judpy3Hu Kak JIA HOHOB 
Fe?* tak vu aan Tit*. 3Havenusa @ paccuHTbIBaNCb MO BesM4HHAaM TOKOB. B ko- 


’ 


* B jeHCTBUTeJIbHOCTH peakKuNA Mea*K Ly Tl@pCHOCYHKOM HU NeENOMAPH3ZaATOPOM 3aKOHUNTCHA He- 
CKOJbKO MO3kmHee BCEACTBHE Ce KOHEeUHO!I CKOpOCTH. OywHako 93TO, CCTECTBEHHO, HE OTpa3HTCA 
a3 


Ha HEOOXOJHUMOM KOJIMUECTBE BWICKTPHYeCTBA Q=) dt. 
0 
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Ta6aunya 1 


AnojHoe okucsenue Fe2+. O6bem auektpomuta 100 cm. Anoy — raanKkad 
nuatuna (S = 10 cm?), Temmepatypa 25°. Qnextpomus c Auapparmon, 6e3 


Te peMewuBaHhA. SHayeHHe KOHCTAaHT B ypaBHeHHh In ees = nt 


CoctaB 3vIEKTpOMHTA, MOJ/J KOHCT aHTbI 

NoNe er 

Ea e2t NaCl | 3/, H,SO, a bta m-10-5 
es MO 0,0 1,0 4 ,439 0,0 0,22 41,80 
Za Ore 0,0 1,0 1,435 0,0 0,4 AG Sit 
Po) 0) 0 0,0 1,0 {| 435 0,0 0,05 1,86 
LQ) 2? 0,9 Za) 15439 0,198 0,418 1,83 
We 0,9 AO) 1,435 0,156 0,376 Nh) 
6) 0,22 2,0 AO 1,435 0,427 0,647 1,83 
Ol Weal Ona AO 1,435 0,198 0,298 1,83 
8| 0,05 0,9 1.0 1,435 0,220 0,270 4,83 
Oe 0,22 0,5 1,0 1,400 0,088 0,308 1,83 
10) OR 22. 0,9 il 6 1,470 0,574 | 0,794 Po 

b+a 
opfuHatax leg ag —t MouyueHbl MpAMble C yrIOBbIMH KOSpPuIWeHTaMy 


2,25-10°> (6e3 pasmemmmBanus) u 14,2-10°° (pH MepemMelIMBaHHH), TO XOPOLLO 
CoBMalao C BbIYMCICHHbIMH SHaYeHAAMH MM. | 
BavaHve MpoMexXyTOUHBIX peareHToB 
HaMH W38y4eHO Ha OCaxKeHHH PHApOOKK- 
cel MeTaJIJIOB, TMepesapaKe HOHOB THT: 
Ha, OTJIQIbHbIX Pe€aKUMAX SJIEKTPOCHHTe3A 
Ob opraHHuecKuxX coeqHHeHHH. Bo Bcex cuy- 
uantX MOyYeHO xXoposee coBmayeHHe 
BBIBECHHbIMH YpaBHeHHAMH. Ocodoro BHH- 
---*  MaHHA 3aCjIyKMBaeT MpPHMeHeHHe MpoMe- 
XKYTOUHBIX peareHTOB B OpraHH4eCKOMé 
3JIEKTPOCHHTe3e, Te Hapxly c yckopeHuem 
peakIHH CTAHOBUTCA BO3MOKHBIM HCHO b~ 
30BaHWe YTOMOFeHHbIX KaTa3aTOpOB & 
Puc. 2. Banaune uonos Ti* Ha kaToqHoe See eee a ee Oe Oe 
BoccraHoBnenue Fea(SOs)3 Ha caunue. YH BOCCTaHOBeHHA 3a cu4eT MoNOop: 
CoctaB sulexTpommta: 0,1 M Fes(SO4)s, | COOTBeTCTBY!OUero mepeHocunka. IIpume 
| N HaSOa, temnepatypa 20°. J —6e3 HeHHe MpOMeXKYTOUHBIX peareHTOB MO03BO 
nepeMeiuMBanusa, 2 — Cc NepeMeluHBaHH eM JIN€T H36€KATb MPOCTDAHCTBeHHIX saTpyi 
HeHHH, XapaKTepHbIX JIA TeTepOreHHEl. 
npoleccoB. Hakone, Mp HaKYHH 3HAUMTeIbHDIX KWHETHUeCKHX 3aTPyAHe 
HUM HeNOCpeACTBCHHOM 3neKTPOAHOM peakUuU LenomApusaropa, Me peHOcdH: 
MOXKET BbICTYMaTh KaK KaTaiv3aTop lpomecca. | 


' 
monn \Gera 


bY 
& yae. 


J[wenponerposcKuit xuMuKO-TexHOsOrHyecKHA Tloerynusto 
uuCcTHTyT uM. ®. 9. T3epxuucKoro 11 IV 1958 
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PHSHIECKAA XHMH fl 
H. Jl. TOMAUIOB, P. M. AJIbBTOBCKHM u A. Fr. APAKEJIOB 


AHOJIHAS SAUJMTA THTAHA B CEPHOM KHUCJIOTE 
(ITpedcmasaexo axademuxom IIT. A. Pe6undepom 11 IV 1958) 


TuTaH B CepHoH KHCnoTe MpH KOHMeHTpaluax Bplue 10% He OOmalaer Jo- 
CTaTOUHOH KOPpo3HOHHOM crolKocrbio (1~%). AnoqHaa sallura He mpyual- 
JI@KUT K WIMPOKO MIPHMeHAeMbIM MeTOaM 3aL[MTbI MeTaJIOB OT KOpposun, 
Tak Kak JWIA OOMbUIMHCTBa MeTaWIOB MpH aHOAHOM NomApHsallun HapsaAy 
C MOfaBleHHeM paOOTbl MHKPOSEMeHTOB Ha MOBepXHOCTH MeTansa (MoN0- 
KUTEIbHBIN Auddepent-sdekT) Mera NpoomKaer aHOMHO pacrBopsATKCA 
B COOTBETCTBHM C MPHJIOXKeCHHbIM TOKOM. Ho Ia MeTaIOB C APKO BbIpa- 
OKCHHOH CKJIOHHOCTbIO K MaCCMBHOCTH (Hep?KaBelollad Crab, *Keme30) B ycu0- 
BUAX, KOrfa Mp HeOombWIOH MNOTHOCTH AaHOMHOTO TOKa BO3MO%KHO Ha- 
icTymieHHe YCTOHMUMBOrO MacCHBHOrO COCTOAHHA, aHOLHad MOMAPH3alluA BHeLI- 
‘HEM TOKOM MOX€T BbISbIBATb OOULMH 3alHTHBIM sddext. Bo3smMoxHocTb MpuMe- 
CHHA AHOAHOH NOIAPH3alHH AVIA 3allMTbl OT KOPPO3HH HeprKaBerwoulux craeli 
M 2Kee3a B CepHOH KUCNOTe OblIa NOKa3aHa B psye pador (4°). Tura no cpaB- 
HeHMIO C Hep2KaBelOUlMMH CTAJIAMH HM *KeNe30M OONaAAeT 3HAYNTEbHO GovbIel 
CKJIOHHOCTbIO K NaccuBHOocTH. Tak, HalpuMep, HacTyMeHHe MaccMHBHOrO COCTOA- 
‘Hua cramu 1X18H9 npn anoqHoH nonapusanuu B 30% pacrBope H,SQ, Ha- 
611oaercn MPH NMOTHOCTH TOKa OKoIO 1,5 ma/cm? (4), B TO BpeMaA Kak JIA TH- 
aHa B 45% pacrBope H,SO, aHoyHad MaccMBHOCTb HacTyMaer MPH MWIoTHOCTU 
yroka 0,32 ma/cm?, T. e. MpHMepHO B MATb pas MeHbINeH. YuuTbiBaa STO, 
MOXKHO CYUMTATh, UTO NPHMeHEHHE AHOHOH NOMAPH3alHH [WIA 3alMTbl THTAHA 
iB cepHoOl KUCOTe JOKHO ObiTb elle Soviee SeKTHBHO, 4eM [WIA HepKaBeroulux 
ieranel wu xKene3a. B cBa3M C STHM HacTomee HCCIeOBaHHe ObIIO MOCBALLeHO 
‘43y4eHHIO MpolleccoB oOpa3s0BaHHA OKHCHBIX IVICHOK MPM CaMoMaccHBallnH TH- 
raHa B pacTBopax CepHOH KHCJOTHI H MpolleccoB, MpOTeKatoulUX Ha NMOBepXHOCTU 
erasuia Ip akoqHol nonapwsauun. PaOora Opiia mpoBeeHa Ha THTaHe MapKu 
BT-11 (O 0,23—0,26%, H 0,022—0,023%, N 0,017%, Fe 0,12%, Si 0,05%) 
 pacTBopax CepHoli KMCOTHI MPH KOMHATHOH Temmeparype. 

Uccneqopanne mp 3auvcrKe MOBepXHOCTH MeTasa MO, pacTBOPOM MpoBo- 
Nuulocb Ha ciellHasibHO CKOHCTpyMpoBaHHOM Hamu MpHGope (’,*). Tloce yera- 
{OBJICHHA MOCTOAHHOTO MOTeHIMala MeTasla Mp 3auucTKe HOBePXHOCTH 3a- 
wncTKa BbIKOUaaCb, M PerMCTpHpoBaOCh H3MeHeHMe MOTeHIWMana MeTamia 


| Ha puc. | npexcrapmenbl pesysibTaTbl HCCMeLOBAaHHA MOBeweHHA THTAHA MPH 
auucTKe MoBepXHOCTH Mog pacrBopaMn cepHolt KucioTbI. Kak BUZHO H3 pHcyH- 
|a, THTAH BOSOOHOBIAeT MaCCHBHOe COCTOAHHE Nocyie 3ayMCTKH MOBepXHOCTH 
jon pactBopom 5% H,SO,, ro cuemyer 43 Toro, YTO MoreHI{Ha THTAHa BOSBpa- 
‘aetca K 3HaveHHAM OKOO + 0,3 B , OTBEYAION[HM MaccCHBHOMY COCTOAHHIO TH- 
java B cepHolt Kucnore. Tlorentuabl B HaCTOAINeH CraTbe Bese Taub M0 BO- 
Vopodnol wane. [lepememtuBanue pacrBopa 5% HeSO, eure Oomee oOneruaeT 
loccraHoBsleHue maccuByoctu. B 10% H,SO, mocne sauncTKH THTaH ocTaeTcs 
) axrupyHom cocrosnun. TloreHiuan aKTHBHOTO COCTOAHUA THTaHa B CepHoH 
‘lucuote Obl paBeH mpHmepHo — 0,3 RB. 

| Bcoxpanennn ycroliuMBocru MaccHBHOro COCTOAHUA THTAHA B pasOaBIeHHbIx 


885 


pacTBOpax CepHO KHCJIOTbI, Kak CeAyeT US PHC. 1, OCHOBHYIO poOJIb urpaer pac 
TBOPeCHHBI B IWIEKTPOMHTe KUCIOPOA BOSAyxXa, TaK Kak B aTmMocdepe Bosoponé 
rp. @. B OTCYTCTBHE KUCMOpoLa B 3/IeEKTPOMUTe, MOCMe Sa4HCTKM MOBepXHOCTE 
B 5% H,SO, THTaH OCTaeTCs B AKTHBHOM CocToaHHH. Ho ecIM 3aMeHHTb, aTMO- 
ccepy Bofloposa Ha aTMocdepy Bo3syxé 
(rouka A wa pue. 1), roTHTaH ObIcrpo nepe- 
XOJUT B MaCCHBHOe COCTOAHHe, YTO BHC 
MO pe3KOMYy CMeUIeHHIO ero MOTeHMalé 
B TIOJIOXKUTEIbHYIO CTOPOHy. 

Kpome oro, eCIH MpoOBOJUTb 3a 
4UHCTKY MOBePXHOCTH THTaHa K& pacrTBopeE 
10% HsSO, B armocibepe KuCaopona, 
nocle IIpekpallleHuA 3a4HMCTKH THTAH TakxK 
llepeXOUT B MaccMuBHOe cocTrosHHe. Bo306 
HOBJICEHHA WaCCMBHOrO COCTOAHHA THTAaHi 
B pacrpope 10% H,SO, momuHo TakxKe JO 
6uTbcA MB aTmMocdepe BoO3Lyxa, HO Mp 
YCJIOBHH, eCIM Nocie IpekpalleHHa 3a4uH 
CTKH MepeMeLIMBaTb SICKTPONHT. Cielye’ 
OTMeTHTb, YTO PaSHOCTb Mex*Ky NOTeHIHa 
JIOM THTAHA TPH 3auHCTKe NOBepXHOCTH 
MOTeCHILHaIOM THTAHA B MaCCHBHOM COCTO 

HHH cocTaBIAeT BeNH4HHY OKONO 0,85 # 
‘ih 00 00 M00 Mun Iq CBHJ[€TeEJIbCTBY€T O TOM, UTO Ha 
BepXHOCTH THTAaHa B TaCCHBHOM COCTO 
Puc. 1. V3menenne notenmuana Ti BO yu cylulecTByer ycrohunBas, 3allluTHa 
BpeMeHH Mocwe 3a4HCTKH MOBep XHOCTH OKHCHaA TvIleHKa, o6ecneunBarollan Nad 
non pactsopama HsSOz. J — 5% H2SO« cupuoe cocroauue. Kak cae | 
(atmocbepa Bosmyxa), 2—TO xe, : Ayer ! 
HOC MepememuBauvem pactsopa, 8— pHc. 1, NOTeHiMal THTaHa B aKTHBHO 
5% H2SOa (armochepa Boxopoza), 4— cocroaHuH B pacrBope 10% H,SO, Tak» 
10% HSO4 (atmociepa Bosnyxa), 5—  3yaunrembHo ormMuaerca (Ha 0,3 B) OT 
10% H:SOa (atmocdepa Kucsopona), 6 — 
5% HoSOs-+2% NaF (atmocdepa nosny- TeHWMaa THTaHa Ip 3a4uMCTKe NMoBepXHE 
xa). JIunus MN o6o3Hayaer Moment Bu =©6 CTH -B STOM 2Ke pacTBope. CyreqoBaTesbHC 
KJIIOUCHHA 3aUHCTKH. TouKka A — MOMeHT MOBep XHOCTb THUTaHa axe B AKTHBHOM e 
SaMeHbl aTMOCHepbl BOLOPOMa Ha aTMO- CocTOsHHM YaCTHYHO MNOKpbITa OKHCH 
ccbepy Boslyxa _ 
mieHKou. M3 puc. | rakxe cmelyer, Te 
(OpMHpOBaHHH OKHCHOH MICHKH Ha M4 
BePpXHOCTH THTAHa, KPOMe paCTBOpeHHOrO B 3IEKTPONHTe KUCTOpONa, nf 
HMMaeT yuacTHe TakxKe MH BOfa, TaK KaK ake B aTMocdepe Boxoposa | 
pacrBope 5% H,SO, noreniual THTaHa B aAKTHBHOM cocTosHHMU Ha 0,3 B Noal 
*KUTeIbHee NOTeHI Maa pH 3auHcTKe MoBepxXHocTH. BsaumojelicrBue Tura} 
C BowOH MOxeT MpotTeKaTb, HanpuMep, to peakuuu (1°): ; 


Tit 2HO.— TiO, (uapa 4H" +L 4e 50586 un: ( 


Hispecruo, uro (PTOpMCTOBOAOpOAHaA KUCNOTA HW KUCJIbIC 9ICEKTPOJIMTHI, COR 
*Kalve HOHbI (PTOPa, ABJIAIOTCA HaWOoslee arpeCCHBHbIMH MO OTHOLWICHHIO K 
TaHy, IpMyeM oOpasoBaHuA OKUCHOM MWIe€HKM Ha MOBepXHOCTH THTAaHa axe TI] 
aHOAHOM NOJIAPU3alMu B ITHX PacTBopax He HaOwOMaeTca (+). Tlosromy o6b 
HeHHe PasHOCTH MeXKLy NOTeHIMaJIOM THTAHAa B AKTHBHOM COCTOAHHH MU MOTeHILL 
JIOM ero IPH 3a4HCTKe NOBepXHOCTH OOpas0BaHHeM Ha MOBepXHOCTH TUHTA| 
OKMCHOH MIEHKM MOXKHO MOATBEPAUT Takx*Ke HU TeM, 4TO B pacrBope 5% HeSO,4 
+ 2% NaF, rT. e€. B pacrBope, B KOTOPOM OKHCHad TeHKa Ha NOBep XHO 
THTaHA XOPOLWIO pacCTBOpHMa, MOTeHWMall THTAHAa MpM 3auNCcTKe MU NOTeHILH| 
AKTHBHOPO COCTOAHHMA ero (bakTHUeCKH He oTHYaloTca. MoxHo MP eAMOOKHG 
TO MacCuBallMA THTAHA Mocne 344HCTKH eFO NOBepXHOCTH MO pacTBopom cepH 
KUCJIOTHI MpoTekaeT B Be craun. [lepBonayaibHo NOBepXHOCTh MeTamwia B3 
MOJMUCTBYeT TlaBHbIM OOpPasoM C BOOM (mo peakiuu (1)), KOHMeHTpanuA KOI 
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poli KOHCYHO SHAYHTCJIbHO BbIle, YeM KOHLeHTpalusa KUCOpora. B pacrBopax 
CePpHOH KMCIOTHI KOHIeHTpallnett Brute 10%, B KOTOPbIX THTAH He YCTOHUMB, ayl- 
copOuua Kucmopoya Ha MOBepXHOCTH THTaHa 3aTpyAHeHa, BCeycrBue ero (bop- 
MM POBaHHe SallMTHOU IWICHKM 8akaH4MBaeTca Ha STO NepBoit crayun, KOTOpaa 
He OOecneunBaer MOvIHOl MaccuBaunu. logrpep2kyeHuem storo npeqnonoxenna 
ABIACTCA PABeHCTBO NOTeHILMaIOB THTaHa 


B  aKTHBHOM COCTOAHHH B pacrBopax 743 ———— £ 
10% H,SO,(armocdepa Bosyyxa) 1 5% H,SO, i ji ? oes ps 
(armocdepa Bogoposta). pu 6onee uusKoi >» 2 00? 300 

bela dep 

+ 


’ Be 600 769/000 1500 
KOHICHTpalMH CepHOH KucnoTH (5% xu ies /b—=> / —yafomé 
HW Ke) Ha NOBepXHOCTH TuTaHa BCTeq 3a 4 : 
BOSHHKHOBeHHEM OKHCHOH MMIeCHKH, OOpa3sy- 4 
fOlleHCH TPH B3aMMOfelcTBUuH THTaHa Cc 
BOOM, MpOHCXoAuT MoONoOHUTeNbHaA al- f 
copOlnsa KucOpoza u OOpasoBanne ycroli- 
4MBOH OKHCHOH IIeHKH, o6ecreunBalo- 
(eH HaCTyMeHHe NOvIHOH wacCMBHOCTH. 8 
_ Ha pac. 2 npwpeyenbt KpHBpte anol- 


« 


OH MoApHsalMu THTaHa B pacTBopax 10 
CepHOH KHCJIOTbI pa3sIMYHOM KOHIeHTpa- “ 
uu. V3 pucyHKa BHHO, “TO aHOqHaa 12 


OJAPH3YeMOCTb B OOMACTH AKTHBHOrO 
DACTBOPeHHA THTAaHA YBeIHUMBaeTCA C¢ 
MCHBIICHMeM KOHIWCHTPaluM CepHOW KH- pyc. 2. Anoguaa omapu3auua Ti B 
JIOTbI. QTO MOMKHO OObACHUTb TEM, YTO HeSOy. 1—27% HeSOs.. 2 — 40% 
> POCTOM KOHUeHTpalMH KUCOTH! yMeHb- He2SO4, 3—50% H2SOa, 4—64% H2SOz 
aeTCA PaCTBOPHMOCTb B KUCIOTe KHCJIO- 
Dofa (1!) HU YyBeNHUMBaeTCH PacTBOPUMOCTbh OKHCIOB THTaHa (!”), “43 KOTO- 
BIX COCTOHT 3all\MTHat OKNCHAA MWIeHKa, YaACTHYHO 3aKPbIBalOllad MOBepXx- 
OCTb THTaHa B aKTHBHOM ero cocrosHuH. [locme yyacTka aKTHBHOTO aHOAHOTO 
.ACTBOPCHUA, BeMHUMHA KOTOPOrO pacTeT C BOSPaCTaHHeM KOHIeCHTPallM KUC- 
JIOTbI, HacTylaer aHOHadA NWaCCHBHOCTb, COIMpOBOxK- 
mafem? Waroulasicd pe3KMM CKaYKOM MOTeHiMaa Jo 3Haue- 
15 Hui + 3-:+- 10 B npHOHOBpeMeHHOM 3HadHTebHOM 
WaleHuH TOKa. OTO CBA34HO C OOpasoBaHHeM Ha M0- 
BEPXHOCTH JI€KTPOa AHOMHDIX IWICHOK C BbICOKHM 
4 OMHUeCCKMM COMPOTHBIeHHeM, MpHyeM OJHOBpeMeHHO 
Ha 3JICEKTPONe MPOUCXOAMT TaKx*Ke UV BbIeIeHHe KHCIO- 
05 pota. B o6nacTH NaccHBHOrO COCTOAHHA THTaHa B 
MPOTHBOMOMORKHOCTh OONACTH AKTMBHOTO eFoO pacTBo- 
peHHA aHOfHaA NOMAPHSyeMocTs Bospacraer C POCTOM 
2 40 6) % KOHIWeHTpallHu KMCIOTHI. 
Ce OOpasoBpaHve’ Ha MOBEPXHOCTH THTaHa OKMCHbIX 
| as TWI@HOK C BbICOKHM OMMYeCKHM COMPOTHBIeHHeM, 
Puc. 3. SaBucuMoctb = ypengTcTBYIOUWMX MPOTeKaHHIO aHoOAHoro mpotecca 
ee ot aan MpH aHodHoM NomApHsalluM THTaHa B_ pacTrBopax 
bHoguoli maccupnoctu Ti, CePpHOl KUCOTHI, OblIO MOka3saHo Take B  pa6o- 
pr Kouuentpamun HeSOs ax (?, °). 
He6ombuiol yuacTOK aKTHBHOrO aHOAHOro pacrTBo- 
peHus TuTaHa B CepHoH KucmoTe, 3HadHTeIbHOe MafenHe TOKa focse 
HacTyMICHHA aHOJHOH MaccuBHocTH (puc. 2), a Tak»Ke cMocoOHOCTh THTaHa 
pOpasoBbilBaTbh MpouHble, ycroliuMBble 3all\MTHbIe OKHCHDI€ MWICHKH Kak Mp 
faMonaccuBupoBaHuu (puc. |), Tak H Mp aHOAHOH = MoApPHsallHy (DHe.. 2). 
aer OCHOBaHMe CUMTaTb BOSMOMKHBEIM OCYHIeCTBICHHe AHONHOH 3alMTbl THTa- 
4a B cepHod KucoTe. BosMoxKHOCTH aHOAHOM SallNTbl U3y4aJIucb B obmacrax 
lakKCUMaibHOt CKOpocTH KOppo3HuM THTaHa BCepHoii KucnoTe (40 u 78%) 
P 3), QneKTpo onycKasica B PacTBOp ON AHOAHbIM TOKOM, PaBHBbIM TOKY, 
IMHUM@JIbHO HeOOXOLMMOMY JIS HACTYMICHHsS  AHOJHOH MaCCHBHOCTH TH- 
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TaHa B jJlaHHOM pacTBope CepHOH KHCJIOTbI MIM HeCKOJbKO (Ha 5—10% 
66npumuM ero. BenwunHy 93TOrO TOKa MOXHO OMpeweHTb MO WaHHbIN 
npescrapnenubim Ha puc. 3. Kak TobKO NOTeHItMal THTaHa B PesybTal 
HacTyHaBlel AHOAHOM MaCCHBHOCTH JOCTHral BEMIHHE! NOpsaAtKa +2 + 31 
a Ha OOpasile HauWHas BbILeATbCA KHCAOPON, NOMAPUSYIOULMH TOK, CHHKAIC 
Tak, UTOObI MOTeHUMAa THTAHA HaXOMMJICA B OONACTH 3HAYCHHM, HECKOJbKO IIpt 
BbIMAIOULMX MOTeHIMas erO MaCCHBHOFO COCTOAHMA, T. €. MOM VepxwKUBAaICA Ii 
TeHIMasl TIpHMepHO B O6acTH 8HayeHHH + 0,5 — + 1,08. Menpurue 3HayeHh 
NOTeHIMaia MOryT ObITb OMACHBIMH W3-3a HeMOMHOTbI NaCCHBallMn HW BOSMOX 
HOCTH Hepexola THTaHa B AKTMBHOe COCTOAHHE BCeCTBME CydaMHbIx MPHdHy 
MOTYUIMX HapyUIWTb NWaccHBHOe COCTOAHHMe. GHaYeHHA MOTeHMMaa BbILLe I 
; He ABJIAIOTCA OMACHbIMH IIa HapyuieHHA Nat 

Tad CHBHOrO COCTOAHHA, HO 4YTOObI NoepxuBal 


iu 6omee BbICOKHH MOTeHIMal HeOOXOJUM 3allly’ 
HbI TOK Ooee BbICOKOH IVIOTHOCTH, YTO 9K 

400 HOMHYeCKH HellemecooOpa3Ho. Jia modmepxKe 
HMA NOTeHIWala THTaHa B OONAaACTH 3Haue 

< np Hui +0,5—-+1 8 B 78% pacrsope H,SC 


Mocie HaCTYMIe€HHA MaccHBHOrO COCTOAHHA OBI 
HeOOxXOJMM TOK MWIOTHOCTBIO Bcero 0,5 - 
---1,0 wa/em?. JLna 40% H,SO, TpeSopancsa en 
MeHbIIHH TOK 0,1 -+ 0,2 ya/cm?. | 
Puc. 4. Kopposua Ti Bp H2SO4 Ha puc. 4 NpHBeyeHb! pesybTaTbl KO} 
oe "HeSOa (6e3 3 POSHOHHBIX HcnbiraHui oOpasloB THTAaHa, 3% 
mute), 2—40% HeSOr (npn UWHULaeMbIxX aHOAHO M 6e3 3alllHTHI. Kopposuo3 
aHolHo  3amuTe), 3 —78%  Hble MoTepH (oMmpeleiABIUMeCA BeCOBbIM croc 
H2SOu (6e3 samutbi), 4— 78% 60M) HeSalllMIeHHbIX OOpa3ioB MHeHHO BO3p 
HSOs (np avoHol sammute) = ora co BpemeHem. Ilpu aHogHoli s3anluTe 7 
TaHa B OOOMX MCCNeOBaHHbIX ;pacTBopax ce 

HOH KHCOTbI KOPPO3HOHHbIe MOTepH MpakTHYeCKH MOMHOCTLIO OTCYTCT 
Bai. HesHauuresbHble MoTepH Beca MOXKHO OTHECTH K M€PpBOMYy MepHody akTy 
HOO pacTBOpeHHA THTaHa lO HaCTyMWeHHA aHKOAHOM maccuBHocTu. Kpome pz 
TBOPOB CepHOM KUCJIOTHI AHOAHYIO 3alllNTy THTAHa HECOMHEHHO MO?KHO TIPUMeHs} 
WM Wis pala ApyrHX pacTBOpoB, B KOTOPHIX BO3MOX%KHO JIerkoe HacrymvieH} 
MaCCHBHOTO COCTOAHHA THTAHa B pe3yIbTaTe AHOMHOM NOApUsalUH. 


4 G0 80 fjvac 


Unctutyt dusnueckol xumur Tloctrynusio 
Axayemuu wayxK CCCP 8 IV 1958 


UMTHPOBAHHASA JIMTEPATYPA 
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4AoKdalp Akahemun wHayr CCCP 
1958. Tom 121, Ne 5 


XHMHYECKAA TEXHOJIOTH A 


M. 10. JIEWJMHCKMH 


BJIAAHWE TOBEPXHOCTHO-AKTHBHOM CPEJ{bI HA TBEPJOCTb 
BETOHA 


(ITpedcmaéaeno axademuxom II, A. Pe6uxdepom 15 IV 1958) 


Pa6oramu IJ. A. PeOungepa u JI. A. Ulpeftuepa (1, *) 6pui0 moka3aHo, TO 
HalIpA*KCHHOE COCTOAHHE ABJIACTCA BayKHEHIMHM (baKTOPOM, BJIHAIOWLMM Ha Be- 
AMYAHY aCopOWuMoHHOro sexta oOsieruenun LecdopmMalnii TBepAbIx Ten (1,%). 
Ilpu elicrBux B NOBepXHOCTHOM Cj10e OJHUX CKMMAIONIMX HalpsxKeHHI alcopo- 
WHOHHBIM acbpekT HeoulyTHM. MrxnopupoBanue aToro daktTopa MpHBOANT K He- 
UpaBWJIbHbIM BbIBOAAaM (*), HAaXOAAMMMCA B MpoTHBopeywnH Cc OOuLenpHsHaHnHoli 
TeopveH HM SKCNeEPHMMeHTabHbIMH JaHHbIMH. 

OyHako [Ist MOPHCTHIX Tel, K KAKMM OTHOCATCA 3aTBepeBLIve LeMeHTHBIe 
OeTOHbI HW CTPOHTeIbHbIe pacTBOPbI, axe B YCOBHAX BCeCTOPOHHEFO CKATHA 
B MOBeEpXHOCTHOM CJl0e, BOSHHKAIOWero MPH BUAaBIMBAaHHH MHAeHTOPA, 4TO Mpo- 
U3BOMMTCA JIA OMpeeeHHA TBeEPAOCTH Tea, AaCOpOUMOHHBIM sddpexT serKo 
oOnapyxntp (°). A. H. Tuxnunk u H. M. Beases (°7) ycraHoBuatu, uTo mpH 
BJaBJIMBaHHM Wapa B MOCKOCTh HavOOJIbIUIne KacaTeIbHble HalpAxKeHHA BO3- 
HHKaloT BHYTPH Tesla Ha rnyOuHe, paBHOH MpuMepHO NoMOBUHE pasuyca Kpyra 
WaBleHHA. OTH BOSHNKaioulHe B TyOHHeE Tesla MaKCHMaJIbHble KaCaTeJIbHble 
HalpsaKEHHA MH ONpeleAIOT Hayao MIacTHYecKHX JecopmMalnl. Tlostomy B ciry- 
yae HACbILeCHHA MOPHCTHIX Te MOBEPXHOCTHO-aKTHBHOH Cpeol BOSHMKAaIOUIHe 
IIpH OMpeseneHuu TBepOCTH MAKCHMAJIbHbIe KaCaTeJIbHbIc HallpAxKeHHA Ha He- 
KOTOpOH ru1yOuHe Tea OYLYT pa3sBUBaTbCA B 30HE AeHCTBUA MOBepXHOCTHO-aKTHB- 
HOH cpebl H alcopOUMOHHbI scdPekT JosKeH Obirb omyTHM. PKuaKad MOBepx- 
HOCTHO-aKTHBHad Cpella B JaHHOM cly4ae JomKHa OOeruaTb CABHTOOOpasoBaHne 
B COOTBETCTBHH C OCHOBHbIMM 3€KOHOMePHOcTAMH afcopOmMoHHOrO oOmerueHus 
Tedopmatui TBepaAbIx Ter (1, *). B mmoTHbIX, NpakTHYeckH OeCMOpHCTHIX TeaXx, 
K KaKHM OTHOCATCA MeTaJJIbl, MOBEPXHOCTHO-aKTHBHaA Cpea He MOKeT Mpo- 
HHKHYTb B 30HY MwiacruuecKknXx AedopMallui, Haxolsmmyloca B ryOuHe Tea, U 
NOSTOMY aXCOpOMMOHHbI sddekT OOmerueHuaA AetopMaltui HeoulyTuM. Mrxo- 
pupoBaHHe sToro cbakropa NPHBOAUT K HeMpaBMIbHbIM BbIBOLaM OO OTCYTCTBHH 
BJIMAHHA MOBEPXHOCTHO-akTHBHOH Cpeybl Ha MeXaHUNeckHe CBOHCTBa TBep/[bIx 
Te (*). 

Hamu, pu onpexeneHHu TBeEpOCTH BaBIMBaHWeM CTaIbHOrO WapuKa Mo 
BpwHvemt0 Ha 3aTBepJeBLINX WeMCHTHBIX OeTOHaX C HeCOMHCHHOCTbIO YCTaHOB- 
JICHO HamMune acopOWnoHHoro 2ppekTa NOHWKEHHA TBEPAOCTH. 

B kavecTBe HHJeHTOpa Mbl MPHMeHAJIM CTaIbHOH WapuK AuaMerpom Dy = 
= 15 MM C lle biO MOI YYeHUA CPaBHUMbIX Pe3YJIbTaTOB C YCTAHOBJICHHbIMM 3Hate- 
HUAMM TBepAOCTH B O€TOHHBIX HaTYPHbIX CoopyKeHuAX. B mocmeqHUX TBeEpLocTh 
OnpelesATaCb C MOMOLIbIO WapHKOBOFO IIpyAXMHHOFO MOJOTKA CO CTAaJIbHbIM I1a- 
PHKOM Toro *%e [MamerTpa. . 

Tlosepxnocruas TBepfocTh 3aTBepfeBllero OeTroHa (B ero PacTBOPHOH 4a- 
CTH) onpelenanacb Kak At OeTOHa B CYXOM COCTOAHHH, Tak M Nocwe CMaUHBaHUA 


ero Ppa3JIMUHbIMM RKAAKUMU cpesamMu. 
PesyuIbTaTbl YKa3aHHbIX ONbITOB — AWaMerpbl D JIYHOK HW 3HaveHHA TBepO- 


D oan A ERE 
=P = (D,— (50%, — D*)) npeycraBuienbl B Tau. 1. 
889 


ctu no Bpnxneno (Hz = 


Ta6Ouanna 1 


Creat Kosbau- | 

VWs : Ducsio Cpeau. Maxkcum. MunuM. ie IHeHT 

Cpena ee tan cone BeJIHY. BeUY. BeJIHY. meee See | 
7XOH D, MM 26 120 S00 6,20 0,16 ys 
ppniaes Hp 26 58,6 94,9 28/2 11,5 18 
2.0 10 
Kepocun + 2% oneu- | D, mm 26 7,88 9,45 6, 00 0, 82 
soe a Hp 26 41,6 84,8 By) Bis ol 
Jluctunamposannas Boyal D, Mm 26 7,62 10,05 6,40 0,83 10 
: H, | 26 | 54,5 70,0) | 27,6 14,2 2 
00% BogH. pacTBop | D, mm 26 8,ol 10,35 6,85 0,82 9 
STH. CHupTa Ap 26 40,9 64,1 Dao) 8,6 24 
1% BogH. pacTB. u30- | D, MM 26 8,93 10,59 6, 60 0,82 g 
aMusl. cMpTa Ap 26 36,4 96,6 24,4 aes 18 


Kak BHHO H3 TIpMBeeHHbIX B TAO. | pe3syMbTATOB OMbITOB, TBEPAOCTb OerTo- 
Ha, CMOY“eHHOFO MOBepXHOCTHO-aKTMBHOHM cpefoH, BO BCeX CyuadX MeHDbIe 


Ta6auua 2 
: Coctosnue| Hsmep. | Yncto | Cpeanu. | Maxcum. | Munum, | CPeAH. al 
OobeKT TOBEPX- "| BeWH™ |HSMEPE-|" penny! BesHY. peany. | KBaqpaT-| ysmenan- 
HOCTH uHHa HHH OTKJOH. | pocru, % 
Coopyxenue Ne 4 Cyx. D,um| 31 9708.) 42,00 7,00 0,83 8 
(mopcKax Boj) % Hp 31 30,6 42,4 Ae DOO Av, 
Moxp. | D, Mm} 23 Midis) 13,6 8,65 1,06 9 
“, Ap 23 20,6 40,6 Dae 5,98 29 
Coopyxxenne Ne 2 | Cyx. D, vm} 63 AEG) 14,00 One 1,63 15 
(mopcKasl Bo/{a) Fs Hp 63 2 0) 78,0 10,6 Alba 48 
Moxp. | D, mm| 44 12o8 14,10 SEG) ‘lel 8 
ss Ap 44 NG (5 290i 10,6 As) 25 
Coopyxenue Neo 3 Cyx. D,wm| 25 8,69 10,50 6, 60 dei, 3 
(BooMpoBorHast : eel Sb a 6S 0 Mt de ol a 26 
Bola) Moxp. | D, mm | 25 9,88 | 12,05 8,0 0, 94 9 
. Ap Oe, PM)? 45,6 ties 6,3 21 


TBepfocrn cyxoro OeroHa. Koaddulnent H3MeHUHBOCTH B Cylyuae CMauHBaHHA 
NOBepXHOCTH OeTOHa MOBeEPXHOCTHO-aKTHBHOH cpeoH Bo3spacTaeT, YTO MOMKHO 
OObACHUTbh HepaBHOMePHbIM NPOHHKHOBeCHHeM XKHILKOCTH B TIyOMHY Tela K Me- 
cTaM Oyjlymux ecdopmaunn. 

PesymbTaTbl HalllMX OMbITOB He IpoTHBOpeyaT PpaHee NOI YYeHHDIM JaHHbIM (*), 
NOCKOMbKY IPH onpeseseHHH TBeEPAOcTH B CMyyae CMa4HBaHHA 2RUAKON cpeson 
YBCIMYMBaeTCA TOUbKO BeIMYMHA aCOPOUMOHHOTO TMOHHKeHHA MpouHocTH 
(AR;), 3aNOuIHeHHe Ke KallWIAPOB %UKOH cpeqoH B 9TOM CIyYae He NpH- 
BOUT K MOBbIMICHHIO MpOuHOCTH, a cnlocoOcTByeT Oomee HHTCEHCHBHOMY Pa3BUTHIO 
mulacTHuecKHxX JedopMalHh B ruyOnune Tena. LlonyueHHbie WaHHble cormacy1orca 
Take H C paHee mpoBeyeHHbimMu I]. A. PeOuyngepom, [. VU. Jlorrunosnim u 
H. A. Kannuopckol uccneqoBaHiimu Mo onpefeeHHIO TBepocTH WeMeHTHOrO 
KaMHA, HEKOTOPbIX MMHepasoB HU TopHbIx nopog (* 14). 

C TOMOWbIO WapMKOBOrO NpyXHHHOTO MOJIOTKa HaMH Oblia ompeyeneHa 
TBEPlOCTh CYXHX HM BOJOHACHINICHHbIX NOBepXHOcTelH pxAa coopyxeHuu (cM. 
TaOn. 2). 
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Jjauubie TaOn. 2 noka3biBaior, urTo TBEpJOCTh CeTOHHDIXx NOBepXHOCTeH pu 
CMauuBaHHu BOJOH yMeHbillaercs. Shecb MeHbIad BenMUYHHAa KoabpulMeHTa 
HMSMCHYMBOCTH MOKDPbIX MOBepXHOCTeH OObACHHeTCA JWIMTeIbHbIM BbILep2xKUBAa- 
HHeM OeTOHA B BOJe, YTO ONPeeNMNO MOMHOe eFO HACbIeHHe B MOBepXHOCTHOM 
| culoe. 
| Takum o6pasom, 43 mpoBexeHHoli paOorbl BuO, YTO «aber PeOuHZepar— 
| aCopOlMOHHOe OGserueHne JeopMallHu UM paspyllenus NOj, BAMSHHeM MOBepX- 
| HOCTHO-aKTHBHBIX Cpe/| — HMeeT MeCTO H IPH ONpekeeHHH TBepocrH TBEP]bIX 
| MOPMCTbIX TeJI, K KAKHM OTHOCATCA GeTOHbI. 


Tloctynns10 
14 IV 1958 


HWMTHPOBAHHAS JIATEPATYPA 


1T].A.Pe6uunep, lWousein. cOopn., nocsamen. 30-netuio BernKott OxTadpyckoli Co- 
unasucTayeckoH Pesomouuu, 1, 3g. AH CCCP, 1947. ? Jl. A. UI petuep, Taepgoctn xpyn- 
Kux Tel, M3n. AH CCCP, 1948. °B.W.JIuxtmau,I.A.Pe6uunnep,!l.B.Kapnen- 
| K 0, Bumanue NOBepXHOCTHO-akTHBHOM cpebl Ha Mpomeccbl WePopMauuu metamop, Mag. AH 
meceP 954) 47 Bb. borobtepuase, HA Konanku tt, B. beCaxos, K®OX, 27, 
B. 4, 607 (1953). 5 JI. A. Upetue p, K®X, 28, s. 3, 558 (1954). 8° H.M. Beasnes, 
CoopH. MuKenepHple coopyxkeHua uM cTpouTembHad mexanuKa, JI., 1924, crp. 27, 149. 
oA. H. Tuwuu xk, Ma0p. tp., 1,-1952, crp. 14. 8 M. 1O: Jemuuecxu u, JAH, 109, 
| Ne 3, 521 (1956). 911. A. PeO6uunep, H.A. Kanuunosckag, KT®, 2, s. 7—8, 726 
(1932). 1°10. M. Bytt, T. M. Bepxkosuy. Bayne semectBa c noBepXHOCTHO- 
 AKTHBHbIMH WOOaBKamu, M., 1953. UII. A. Pe6Ouunep, f. HW. Jlorruuos, Bectn. 
mA CCCP, 10, 47-(1951). 
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TPEOJOLHA 


M. M. BECEJIOBCKAS u MM. A. KAPNOB 


NiPOTEPO3OMCKHE MOPOJibI BOCTOUHOLFO CKJIOHA 
BOPOHE)KCKOrO MACCHBA 


(IIpedemaéaeno axademuxom H. M. Cmpaxoeoim 31 II] 1958) 


IIporeposoickue* nopoybl BocTouHoro cksoHa BopouexcKoro maccuBa 
BCKPBITbI BOM3H CaMoro MaccuBa B BopoObeske, B ckBaxUHe Ne 86, u B Xpe- 
HOBOM, B CKBaxkuHe Ne 81, a Takxe B OTaIeHHM OT MaccHBa, B CrauJIMHrpayicKoM 
palione, B ckBaxuHax NoNo 16, 17, 20, 21, 23, 24 na AOpamoscKo naonayn 
u NoNe 7, 20 u 30 na Bepxosckon muomagqu (puc. 1). 

IIporeposovckue nopogpl 3aeraioT B Bopo6bepke Ha rayOunax 167, 85— 
189,2 m, B XpeHosBom na ruyOune 145 mM, B cKBaxkMHaXx CramuHrpaycKoro paiiona 
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Puc. 1. O630pHas KapTa pa3MeCHHs CKBa%KHH B paliOHe BOCTOU- 
HOrO CKJOHa BoponexcKoro maccupa. / — CKBaxKHHbI BOCTOYHOTO 
ckloHa Boponexckoro MaccuBa, B KOTOPbIX BCKPBITbl OKEMO- 
pHlickue mopogbl, 2 — CKBaXKHHbI, BCKPbIBLUHE MeCBOHCKUe OTJIOXKC- 
HHA (C HOMepaMh), 3 — BBIXOMbI JoKeMOpHHcKUX Nopok, 4 — BbIXOsbl 
JeBOHCKHX MOpok Ha MopepxHoctb y c. B. Manon; [—1V — pas3se- 
qounpe miomaqu Tpecta «Ctannnrpagredrerazopaspeyka>: / — 
A6pamoscxas; // — Apuenuucxas, /// — Bepxoscxas; /V — 
CaywnucKkasa 


Ha raiyOuHax 1525 mM B HaMGoulee 3anaqHoH cKBaxkuHe Nef23 yo 2170 m 
B CKBaxkHHe 20; B cKBamkHHe Ne 6, no B. II. OnopencKomy, BeKpbir apxelt. 

Penbedh dyHRameutTa. O xapaxktepe pembecda dpyHqamenta B me- 
PHO BPeMeHH, MpeMIMecTBYIOULNH HaKOMJIeHMIO HemMeTaMOp@u3OBaHHbIX MOPOL, 
MOXKHO CYAHTb MO MOMLHOCTH PAXKCKHX HU MOPCOBCKHX OTVIOMKEeHHH, 3aseraloulux 
Ha PyHaMeHTe UH HanOouee NOHO OTPa3HBLIHX MOULHOCTAMH pewbed) MecTHOCTH, 
CYULECTBOBABIUHH JO HacTyMJIeHHA MOpsA. CyA NO TOMY, YTO MOLLHOCTbh psxK- 


* Jlo nocneqHero BpemMeHu CakcaraHcKaa Cepun YkKpaHHbl CONOCTaBAAACh C KapeAbCKUMH 
oOpa3soBaHusaMu Bavruvickoro muta. M te, wv zpyrue o6pa3s0BaHHA CuNTaMUCh MpoTeposoli- 
ckumu. B mccaeqne cBogKe H. I]. Cemeneuxo (*) orHocuT cakcaraHckyo Cepnio K BepXHeMy ap- 
xero, 1O. H. Tlonopunxnua (*) cunTaeT ee HIM . HMKHeMpoOTeposolicKoOli, HIM BepxHeapxelicKoil. 
[loka 9TOT BoNpoc He pelieH, aHasorN CaKkCaraHCKOli CepHH OTHECeHbI K HHAKHEMY MpOTeposoio. 
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CKHX cloeB MeHAeTCA OT O—50 M, MO2XKHO TIpeANOJIOKUTb, TO MpeBbINeHHe O]-- 
‘WX TOUeK Hal APyrHMH ObiO COUSMepHMO C TIpHBexeHHEIMM Wudpamu. OrcyT-- 
crBHe B cKBaxkuHHe Ne 20 Bepxosckoli mlomaqW He TObKO pAXxKCKUX, HO M MOP~ 
COBCKHX CJIO€B CBHAeTeIbCTBYeT O CYILECTBOBAHMH B W3y4aeMOH MeCTHOCTH OT-- 
JI@JIbHIX XOJIMOB TOopaaKa 100—150 m Bpicoroh. M3 Bpmmen3s0%eHHOTO BBbITe-- 
KaeT, UTO K MOM€HTY HaKOMJIeHHA JCBOHCKHX OCaKOB H3yyaeMad TeppHTOpHAl 
npeqcTaBaia co6oh nexenieH. Bocrounbili ckoH Bopoueskckoro MaccHai 
B COBPeCMCHHOM ero MOHHMAaHHH OOpasoBaJicH B Haase JeBOHCKOTO BPeMeHH.. 
Kak BUHO W3 ruyOHH 3aneraHua, MOKeMOpHicKMe TOpOjbl NMOrpykKatoTcs: 
Ha BocTOK B cTopoHy IIpukacnufickow BnaqMHbl. Mmerouuica aktTu-- 
yeCKHli MaTepHaJl CBUAETeJIbCTBYeT O TOM, YTO NOrpyxkeHve PyHaMeHTa B BO-- 
CTOUHOM HallpaBJIeHHN MPOHCXOAUT He paBHOMePHO, a YCTYMOOOpPa3HO, YTO ObLIOY 
HaMH mpemnouoweHo ene B1953r. MoxHo OwKNaTb HAIMYHA AByX yCTynOB,, 
PpaCnOJIOKeHHBIX B mpesesax 1oxwKHOK uacTH Jlono-MejBeqMUKuX AHCIOKalni., 
OJMH 43 ycTynoB mpociexKuBaeTcA B paioHe AOpaMoBcKOH MvIoWlayqH MO pes-. 
KOMY H3M€HCHHIO FHNCOMeTPHYeCKOLO NOJOXRKeHHA KPOBJIM JOKeEMOPHA MO CpaB-) 
HeHHIO C PerHOHAJIbHbIM (POHOM HakJIOHa (byHaMeHTa BocTOUHOrO cKIOHa Bo-. 
poHexkckoro maccuBa. JlelicrBuTembHO, ecM yyecTb, YTO B palione Boryyap) 
JoKeMOpuiickue noposbl gameraiorT Ha oTMeTKe 5,0 M, a B cKBaxkuHe No 24) 
AOpamospckol muaomalw Ha oTmeTKe 1457 M, TO MpH paccTOAHHH coe 
3THMM MYHKTaMH, paBHOM 200 KM, HaKJIOH KPOBJIH (yHAaMenTa OyjeT ocTu-: 
rath 7—8 km/km. Mexkyy ckBaxkuHamu Ne 23 u 6 AOpamosckon moma mayke- | 
HH€ KPOBJIM JOKeEMOpHicknXx nopog Nocturaer 32 M/kM. J[pyro#, Oomee 3anaqHblit| 
ycTyn no (yHAaMeHTy He mpociexeH, HO ero HasMuHe NpesnomaratcA no pes- 
KOMY H3MeCHEHHIO MOILHOCTH JICBOHCKHX OTJIOMKeHHH B palouHe ee 

| 


u ApyeMHcKoro NOLHATHH. Secb MOXKHO O*KUAAaTh elle Oosee peskoro HakJIOHA 
KpOBIH (pyHJameuta, Jocturatourero 40—50 m/km. Ectb ocHoBaHHe mpeyno- 
JlaraTb UTO YKa3aHHble yCTYMbl COMPOBOKAalwTcA pa3sJIOMaMH B TeJie (PyHa- 
MeHTa. Takoe mpesmouoxKeHHe XOpOUloO coriacyeTcA C JaHHbIMH 3JIeKTpOpa3- 
BeCKH, BbIABHBLUHMH B Tele (PYHAaMeHTa «MOAHATHA», OPHEHTHPOBAHHbIe B Ce- 
BePO-BOCTOUHOM HalipaBJIeHHH, KOTOPble, CyAH MO MpHBeeHbIM HHKe OMHCa- 
HHAM MOPOA, ABJIAIOTCA Pa3JIMYHbIMH MO BO3pacTy HHTpy3Hamu. Tor daktT, To 
HHTPY3HBHbIe Tela OPHCHTHPOBAaHbI B Ce€BEPO-BOCTOUHOM HallpaBJIeHHH, B KO- 
TOPOM OPHeHTHPOBaHb!l HM BbILIeCHaSBaHHbIe YCTYMbl, a Take H OOJIbIIHHCTBO 
crpyktyp Jtono-Mepeqnukux JHCIOKalHH, CBUeTeJIbCTBYeT O CBA3H MOceL- 
HAX C TJIYOHHHbIMH pasvIOMaMH cbyHaMeHTa. 

Ture) oO Op od 1, CU al aio mn € KpHCTaIAunuecKkKuHs 
PyHRameur. JferabHo H3yyuTb NOpOb! ClaraioulHe :yHAaMeHT, yasoch 
B Tpex CKBaxkKuHAaXx (.N2Ne 17, 20 4 21). Mopogpr ckBaxkun N2Ne 6 u 7 paHee ncc1eq0- 
BaHbl B. I]. Osopexckum. Hwxe aem onucaHHe THMOB MOpoL. 

1. MukpokJHHH3HpOBaHHble PpaHHTO-rHelicbl Cc TypMasMHOM. CrpyKTypa 
rMNuAMOMopdHad, mepexolsilad B rpaHoOsacToByloO. OcHOBHbIe KOMIMOHEHTHI, 
Cllaraioulve MOpoky,— Marnoksia3, KaJIMeBbId WnNaT HU KBapll — BCTpeuatorca 
B PaBHbIX COOTHOWMEeHHAX. PasMep 3epeH KaJsIMeBOrO MO/eBOFO luMaTa KOeOeTCH | 
or 0,2—2,0 mm. Taka pasHuila B pa3Mepe 3epeH, Pe3KO HelmpaBHJIbHad UX 
(bopMa M HepaBHOMepHoe pacnpesesenue XapakTepHO JIA MUKPOKMHH3HpO- 
BaHHBIX MOpod. 

Iliarvoksa3 no cocTaBy OTBeYaeT OCHOBHOMY OvIMroKsa3y (yrou yracaHHa 
| PM 14° Ne 30). Ksapn B Buye 3epeH, pe3KO pa3JIM4HbIX MO pa3Mmepy, 
MHOTla C MOZAM4UHOK CTpykKTypoH. Y OMOTHTA LBET H MeOXPpOH3M H3MeHHAeTCA OT 
Oypo-seleHoro JO cBerwio-»*xenTOrO (8%). XapakTepHo oOuuIHe (6%) TypMa- 
JIMHa, MJICOXpOHpyroulero B POMYOBIX TOHaX (cKBaxkuHa Ne 20). 

2. Myckoputosble rpaHuTo-rHelicbl, OKBapWOBaHHble HM MUKPOKJINHU3Upo- 
BaHHbie. XapakTepHbIM JWIA ITOH NOPOAbl ABAAeTCH UACTOe BHIeMeHHe MYCKO- 
BUTa, KOTOPoe OOBIMHO comyrTcrByeT MUK POKJIMHM3alun (*). B mopoge coxep- 
*KATCHA 3epHa MJlarHOKa3a C YaCTbIMH MOMKHJIMTOBbIMH BpocTKaMu kBaplla HM 
MYCKOBHTa, BbITAHYTbIMM NapaJJIe@bHO, HHOPa NepNeHAMKYMAPHO TBOMHUKO- 
Romy wBy. Myckosur Berpeyaerca uM oTsembHO (6%). Kasnesniii wnat B Bue 
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KPYNHBIX HeMPaBHJIbHbIX 3€PeH COJePXKHTCHA B PaBHbIX COOTHOIICHHAX C MlarHo- 
k1a30M. CojlepxkaHue KBapila 37%. Y Ovorura Ber UM MeOXpou3M H3MeHsIOTCS 
OT OypoO-3e1eHOrO NO *e/TOBAaTO-3eTeHOrO (cKBaxKHHA Ne 21, MakpockKonHyecKH 
oTIpeeJIeHbI B CKBaxKHHE Ne 24). 

3. TypMasMHoppie cilaHubi*. Crpyxrypa HeMaTOJenHLOrpanoOsacroBas. 
[na sToH nopofb xapakrepHo sHayuTenbHOe coxepxKanHe TYPMaJIHHa, IUBeT 
A IIJICOXPOH3M KOTOPOrO MeHAIOTCA OT CBETJIO-KeJITOBATOrO, MOUTH GecIiBer- 
HOrO, HO Tpx3HOBaTO-3eNeHOrO. DopMa sepeH MpH3smMaTuyeckas (puc. 2, cM. 
BKJIeHKy K cTp. 848), quuHa mpu3m 0,01—0,3 mm (18%). Onn pacnosoxKeHb 
MpeCHMYULeCTBEHHO MapaJJIeJIbHO, MHOFa MOM HEKOTOPBIM YrJIOM K HalpaBuie- 
HMIO CJlaHeBaTocTH. Uacro BeTpeyaerca GuorHT, mieoxpoupyomnli B OypEIx 
M XKEJITBIX TOHAX. OH HaXOANTCA B Bue KPYNHbIX, LO 2 MM, CBE2%KUX JMCTOUKOB, 
a TaK*KE B BUJe MEJIKUX JIMCTOUKOB (52%). Coflep2kaHhe KBapila B mopoye 30%. 

4. Am@uOouosple c1aHbl C MHpOKCeHOM H aM(pHOOJIOBBIe CaHIbI. Crpyktypa 
MX MOJ| MHKPOCKONOM OnpefesaeTCH Kak NOopdupobsacToBas, a OCHOBHOH Mac- 
cbl — Kak MUKporpaHoOulacToBas. B nopose coxepxkaTea Kpynuble, 10 1,5 MM, 
3epHa amuOovia (mleoxpoupyioulero B 3eJIeHbIX TOHAX) C yrIoM yracanusa c Ny= 
= 18°, BuszuMo akTunouurt (50%). MnorgaBueHTpe 3epeH amuOoua Haxo_atca 
OCTOBbI IIMpOKceHa C yrviom yracanua c Ny, = 43°. OcHoBHas Macca Ccocrout mpe- 
MMYINeCTBEHHO M3 KBaplla (50%) 

5. Buornrosple cianupl**. Crpykrypa ux 10, MMKpocKonoM onmpeessnercs 
Kak JleliMfoOacToBad WH JlenuAoOrpaHoOslacToBad. OCHOBHbIMH MMHepaviaMH, 
C1aratoulMMH STH MOPOLb!, ABJISIOTCA KBapl, H OMOTHT, MHOra XJOpHT. 

6. AueBpouHTo-mecuaHHKH, Mepexof ave B CAH. ABIAIOTCH IpHMepomM, 
Kora B WuIMie yaeTCA BUeTb ACHO BbIPaxKeHHbIi NpOlecc OOpas0BaHHA MOpo- 
bl — Clana. Berpeyatorcsa mecuaHble H aJIeBPHTOBBIe 3€PHa, HECYILHe ABHBIe Cle- 
jlbl OKATAHHOCTH, BMeCTe C TEM OOHJIbHbIM WeMeHT MOJIHOCTbIO MepeKpHcTasH- 
30BaH H cocTonT u3 xsoputa (33%). SepHa OpHeHTHPOBAaHb! AWIMHHOM CTOPOHOL 
mo cwouctocTn. B WwemeHte cosepxKatTca HOBOOOpas0BaHHble KPYyMHble, NO 5 MM, 
cBexkHe JIMCTOUKH OuoTuTa (25%). 

7. Buoruropple MH amvGouOBble CJIaHIWbI YaCTO TlepeceKaloTCsA 2KWJIAMH KBap- 
Il€BbIMH WJIH KBapIleBO-MOJIeEBOLINATOBbIMH, H Cpe 3epeH NoweBorowmata H B 
KBaplle BCTpeyveH WHPKOH, amaTHT, OKPyrvible 3epHa cena u WoHsHT(1—2%). 

CpBeeHHA O pa3MelleHHH NOpO B CKBaxKHHAX JaHbl Ha puc. 3. 

BospacTRoKeMOpuuHCKHX NOPpOA HW UX TNPONHCXOX- 
euue. BuorTuToBple TYPMaJIMHOBbIe H TMpOKCeH-aM(pHOOJIOBbIe CJIaHIbl, a 
Tak2Ke MH MepexOJHble K claHiaM nopogbl AOpaMoBcKOH MOWLalW OTHOCATCA K 
OObIUHO PeAKO BCTPeyarolllMMCA Ha MaTpOpMe HU*KHEMpPOTepOsOHCKMM MOposaM. 
Ilo creneHu nepeKpucTrariu3aluu u merporpaduyeckomy cocTaBy OHM BecbMa 
CXOJHbI C JeTaJIbHO H3y4eCHHbIMH MHOIO paHee OHOTHTOBLIMH HM aM@uOOJIOBbIMH 
ciaHiamMu Bopo6besckolt CKBaxKUHbI, pacMOJIOx*KeHHOH BOSH Boponexkckoro 
Bpicryna. Ilo aHHbIM mpexHHX padoT, Mopossl BopoOrescKon CKBa?KHHbI OT- 
HOCATCA K HWKHEMY OTJeJy CAaKCaraHCKOl *eesOpyNHOH CepHH, K TOVILe CHaH- 
eB, KOTOPbIe MOACTHMAIOT CpeAHHi *%eesopyAubI oTZen. B. MH. JlyymyKuhi (’) 
B 9THX NOposax HaGNOLas pasHocTu, OoraTble TY PMaJIH HOM. B. I]. ®aopen- 
CKHH, H3y4aBLUIHH MOpOAbl CKBaxKHHDI Ne 7 Bepxopckon WOLLAAM, TAKAKE OTHO- 
CHT UX K HWKHeMy mpoTteposoro (°). Ec cpaBHuTb noposbl AOpamosckoii m10- 
wal c moposxamu 3anaqHoro cKoHa IOxKHoro Ypaa, TO, MO-BHJ{HMOMy, HX 
MOXKHO HACHTHCUMMpOBAaTb C TapaTallicKol cepHen, KOTOpylo M. VW. Tapaup (°), 
B CBOIO OWepeb, COMOCTaBAET C CaKCaraHCcKOl CepHelt YkKpaHubl, C KapeJIbCKH- 
MH oOpasoBanusmu Kapeaun u c Pyponom Amepukn. 

O pospacte rpaHHTo-rHelcoB C TYPMaJIMHOM TpYAHO CYAUTb. IIpucyrersne 
B HHX 3HaUHTebHOFO KOJINYUeCTBa TYPMaJIHHa He THMHYHO MIA HMKHeapxeH- 
CKHX rpaHHTOB H HX JepuHBaToB Ha PyccKkol nuatbopme. OnucanHpie rpaHnto- 


* VYsayuenne sTux nmopox oObscuseT mpwunHy OOocraleHua TypMaJIMHOM TAKEJOI (ppak- 


HH WaseosoHcKux Mopoy. “ary. on 
** Byorutoppie cant onucanpt B. I]. PaopenckuM “3 cKBaxKuHbI WN? 7 (°). Makpockonnue- 


CKH OHM OMpeewenbl TaKKEe B CKBAYKHHC No 16. 
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rHeficbl C TYpMaJIMHOM u3 cKBaxKUHbI Ne 20 KaxKyTCH TeCHO CBASAHHBIMH C IIpO- 
TeposOlCKHMH NMoposamMu. Sylecb TPYAHO pellIHTb BoMpoc, o6pa30BaJINCb JIH 
OOHapyXKCHHbIe TakxKe B CKBaxKHHe Ha AOpaMoBCcKO M0UlaqH TpoTeposou- 
CKHe TYPMAJIMHOBbIe CaHIbl, B KOHIe KOHIOB, 3a CueT PpasMbIBaHHA 6oraTbix 
TYPMAJIMHOM HWKeeKallAX MOPOA, HAH, HaoOopoT, BHEAPMBLIMeCA B TIMHH- 
cTBIe OCAKH JepuBaTbl TpaHHTHOH MarMbI OOoraTHMCb GOpoM H B HHX OOpaso- 
BaJicd TYPMasMH. OrmcaHHble rpaHuTO-rHelicbl C TYPMAaJIMHOM ABJIAIOTCA HIM 
BepXHeapXeHCKHMH, UH mpo- 
ON rb net Teposolickumu. Tpannro-rHelicnl 
aire C MYCKOBHTOM 43 CKBaxuHbI Ne 21 
ar OTHOCATCA K KaKMM-TO rpaHHTam, 
ceKyI[HM TpoTepo3on. 
= 1800+ Bce W3y4eHHbIe mpoTrepo3oi- 
cKHe MOpOsbl: OMOTHTOBbIe, aM- 
ee: (buGonoBble HW TYPMaJIMHOBbIE | 
CJlaHIbl, HeCOMHe€HHO, — MOpOJbl 
ocaouHOorO mpoucxoxeHuA. ITO 
vey rury6oKO W3MeHeHHbIe PIMHHCTHIe, 
oTYaCTH KapOoHaTHble MOpOZbl. 
[ AAA CpeqM HUX eCTb HM MOpogbl, mpo- 
Pa a MeXKYTOUHbIC MEKTY aJleBpOJIMTO- 
~2000- mecuaHHKaMH H CJlaHiaMu. 
m TypMaJIHH B OHOTHTOBBIX CJlaH- 
|. 2 Wax, MJI€OXpOupYyloOulMH OT 3ee- 
A eR) ! Horo O G6ypoBaTo-xkeITOrO, M0- 
700 20 FA4 BUMMOMY, oOpa30BaJIcA «3a CueT 
jeans nt 5 cha wen -‘TAYOOKOM MeTamopdusallun Oop- 
S'S Siew Ge eae cosepxKalluX JPeCBHHX OCaKOB» 
(°), Tak KaK OH HMeeT 3JeCb CKO- 
Puc. 3. PacnpegeneHue THMOB Nopok B CKBaxKH- peli «xapakTep MMHepasia, CHH- 


Hax. / — OMOTHTOBbIE CaHUbl, 2 — 6HoTHTOBDIC 
CaHIbl C TypMaJIHHOM, 3 — amMduOovoBble caHUbl distal e cube ADEE ei 


HHOra ¢ MMpoKcenom, 4 — rpanutoruelicr, 5 — oOpasylollMM MHHepasam». Ure 
*KUJIbI KBapua, 6 — asleppomMTO-necyanukn, Mepe- KaCaeTCH MHUKPOKJIHNHH3NUPpOBaH- 
XOMAMIME B CHAHIbI HbIX TpaHHTO-rHeHCOB CKBaxKHHBb! | 


Ne 20, a Take Tex, KOTOpHIe 
BCTPeYeHbI B BepXHeli uacTH CKBaxkHHbI Ne 21, TO OHM ABMAIOTCA Jepu-: 
BaTaMH TpaHHTHOH MarMbl, MHKPOKJIMHH3HPpOBaHHbIMH HM pa3rHelCoBaH-- 
HBIMH B no3,HeHWMe cTaquu cBoero COpas0BaHHA. IIpucytcTBHe B noposax 
ckBaxkuHbI Ne 20 TypMamMHa TOBOPHT WIM O «IOBEHHJIbHOM» MPpOHCXO*KJeHUH | 
TYPMaJIMHa, WIM O TOM, UYTO TrpaHuT OOOraTHICA OOpoM NpH BHeEApeHHH B 
OoraTble THM 3JIEMeHTOM OCcaouHbIe NOposb!. MHTepecHo OTMeTHTh, YTO TYPMaJINH 
B lpaHHTO-rHekicax OTMMYaeTCA OT TYPMaJIHHa B ClaHwax. TypMaJiuH B KpuctTas-: 
JIMYECKUX CaHWax MICOXPOHpyeT B 3eJIeHbIX H OypoBaTO-2%*KeNTHIX TOHAX. L]Ber 
H MI€OXpOH3M TYPMaJIMHa B TpaHHTO-rHelicaxX H3MeHAIOTCHA OT YHCTO rosyOoro 
AO Cilerka 3eJIeHOBaTO-roJlyO6oro,— NO-BHAMMOoMy, 3TO cneluduyeckue ocobeH- 
HOCTH MHHepaJia, OOpas0BaBlerocd B Pa3JIHUHbIX YCJIOBHAX. 

B qarojapHM 3a nomonlb B padote MW. I. Taccanosy un E. VW. Coxonosy. 


Bcecoro3Hblit Hay4HO-HCCeAOBATeIbCKUIt Tocrynuno 
reouoropasBeOunbI HePTAHOM MHCTHTYT 31 Ill 1958 


UHTMPOBAHHASA JIMTEPATYPA 


1M. MW. Tapanpb, Bospact wu ycnosua o6pa3s0paHHa DpeBHux cBHT 3ana 

, HOO CKJIOHA} 
toxKHOrO Ypana, 1946. 7B. UW. iy uuuKut, Crpaturpabusa joxemOpua YkpanucKoro} 
KpucTamimueckoro maccuBa, M3q. AH CCCP, 1939. *10. HW. onospuukuna, Tp-} 
mao. reon. KokemOpua AH CCCP, s. 2, 44 (1953). 4H. Il. Cemeneuko, Tp. ma6. reom.|| 
Clee S Baten ree: By es 24 (1953). °°]. C. Cepmwuenxko, Tp. Freon. nxct. AHI 
SCCP, B. 5 (1956). °B.. © mopencxKu i, JAH, 105, N35, 1088 (1955). 7 W. | 
Schweiz. Mineral. Petrogr. Mitt., 35, H. 1 (1955). ee) ee 
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Jokaann Akanemun nayrk CCCP 
1958. Tom 121, Ne 5 


MHHEPAJIOI‘H A 


C. T. BAJAJIOB, HW. M. FOJIOBAHOB u B. JI. XODKATEJIEB 
MOHTHYEJWJIMTOBbIM CKAPH H3 CPEJIHEM A3HH 
(ITpedcmasaeno axademuxom JI. C. Kopacuncxum 9 IV 1958) 


Bnepsple Jia Cpetueli Asum MOHTHYeIIMT, CNeppuT M MeAMAUT ObluIH O6- 
HapykeHbl B 1950 r. B. JI. Xoxarenespm B paiione Tapacaa (Hamanranckas 
961., Y3O0CCP). B 1956 r. Monruuennur Obit ycranosnen 3. M. [IporoxbaKono- 
Bo B Kancae (JlenuHaGaycKaa o6n., TamKCCP). B 1954 r. C. T. Bananosnim 
a WU. M. Tonopanosbim B paiione AuManbika ObluIk B3ATHI OOpasilbl, KOTOpHIe 
IpH MeTasbHOM u3y4eHuu B 1956 r. onpefeneHbI KaK MOHTHYeNIMTOBHI CKapH 
(panee Ke, NO MpeBapHTeNbHbIM aHHbIM, Moposa Obwia MpuuATa 3a 9dHCTA- 
PHTOBLIM CKapH.) 

Bo Bcex STHX CYYaAX MOHTHYeNJIUT, KaK CAMOCTOATEJIbHO, TAK H COBMECT- 
40 C KOMMI€KCOM TapareHHbIX eMy MMHepasoB — cCleppHTOM HM MeJIMJIUTOM, 
OpasyeT SHAUHTeEbHbIC CKOMICHHA H3MCHCHHBIX MOPOL, MPHypOueHHbIX K KOH- 
raKTOBOH 30He MexKUY H3BePKeHHbIMH HM KapOoHaTHbIMH MoposaMu. 

B laHHou cCTaTbe MPHBOAATCA Pe3yIbTATbI U8yYeEHHA MOHTHYCIJIUTOBBIX CKap- 
ioB 43 TaBacaa u AmManbika. ° 

B ra6n. | mpuHBolatca PusnyeckHe CBOHCTBa MOHTHYeIUTOB U3 TaBacasn u 
\IMaJIbIKa . 


Ta6Oauna 1 


aa ee Teepgoctb | Cnafinocts Ng Nm | Np Ng—Np| 2Vv 
pabacal He onpene:| “seuax | 1,660 aad | 1,646 | 0,015 76° 
py MastEIK poudey Heacnan'| 4,670 | 4,663 | (4,660 | 0,010 as 
rae 652: 1,646 1,639 0,041 75 
Ilo muTepatyp- F—9) 19) Heacuaa | 1,652— ,646— , 639— ,O14—) of 
eee no 010 1,680 1,662 1,660 ZOLOLT no 90 
(Hees 5, 2 ny 


Moutuvenaut u3 AsManblkKa mpelcTaBsleH MeJIKHMH OKPYIVIbIMH 3epHaMH, 
a3mepom 0,1—1 MM, He HMeIOLIHMH KPHCTaJJI H4ecKOl orpaHKH, TOra Kak 3ep- 
a moHTuYemuTa “3 Tapacad yroBaTbl, HeMpaBHJIbHOK opMbl, pasmMepom Jo 
,1 mm. Monruyenmut u3 AuManbika 6eclIBeTHbIH WIM cuerka CepoBaTHIH, co 
TEKJIAHHBIM O1eCKOM, XPYNKUH, H3I0M PaKOBHCTbIN; MaKPOCKOMMYeCKH Hallo- 
MHaeT KBapll. 

Jia M3y4¥eHHA COCTaBa OMHCbIBAeMbIX CKAPHOB OblIH BbIMOJIHeHbI XHMHYe- 
‘He AHAIN3bI, Pe3yJIbTaTbl KOTOPbIX BMecTe C MepecueTaMM Ha MMHEPavbHbIe 
YMMOHEHTHI HM CpaBHUTeIbHbIMH JaHHbIMH MO ApylHM PpaHOHaM IIpMBeeHbl 
taon. 2. IIpu mepecuete Opla yuTeHa BO3MOXKHOCTb H30MOP@HOrO 3aMeleHHA 
MOHTHUeMIUTe Kaba Ha MarHHli B KomMyecTBe No 10% copcrepHTOBbIX Mo- 
Kym (*). : é 

Jl XMMuYeCKOrO aHaiH3a H3 CKapHa AmManbika of, OMHOKYIApPOM ObLIn 
OOpaubl 3epHa MOHTHYeWINTA, KOMMYeCTBO KOTOPOrO MeCTaMH COCTAaB/IAeT 
» meee 90% nopogpl. BBuy Toro, YTO, KaK 9TO MH BUHO H3 PHC. 1, MoHTHYeN- 
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Ta6Oauna 2 


Pe3yJIbTaTbl XHMMHUCCKHX AaHAJIM30B CKAPHOB H3 Aumaubika u Tapacaa c WepeC wera UX Ha. 
MHHepaJIbHbIe KOMTIOHCHTbI H CPpaBHHTeJIbHbIMH JaHHbIMH TO ApyrHM palouam 


| 
| 


AugMaJibik* Tapacan** CpaBHUTeJIbHbIe JLAHHbIe ey 
mepecueT, Bec. % llepecueT, Bec. % ean epi es 5 & 
: A 5s ART | RQ sy || 
Kommoneut |ananus,| & . jananns, ej . 5 on On| z o | 
o = ey is] S a zo mo om =o ~ BO 
% | & pa | % 5 @ |& | egc| ge2| s2~| Ba 
Bea uae Bo lo) Seis 5 (oe les ane 
28 = Se = 5 st Ssal| kes | soa] He 
SiO» SO Ae == NOSCO)|| AOPAO Msi) B77 le 34,92) 32,71] 38,56} 27,0 
TiO, ~— o —}| — — — ==) |) ene: 0,23) — — 
AlsOz — —_— —— 7,86) 7,86, — — 4,47| 0,26) 9,99) —#) 
Fe,O3 3,90) = 3,90} — 0,27) 0,66) 2,12) ——s) 
FeO _— 4,95) 1,95) — —— 4,80} 29,34) 5,94) —9Fy 
MnO 0,08) — = (0), Oke 0,07) 4,65) Oft5 —=ah 
MgO 24,93) 24,31) — |0,62)| 10,48) 4,49 544i) 24554) °4,95) 3,44) =a 
CaO 33,80} 33,80} — = WA SO 17s Odi, 24, SOD Colo h, LOlie os OO O225|) loom 
Na2O —: — — — — 0.16 0,34) 3,43) — | 
K,0O — — = = — _ — — g 0,36) 0,415; — 
P.Os5 — — —— a — —_— —_ — — 0,07; 0,10; — 
SO3 = — = — — — — — Odie — — as 
H,O+ — == | 0.20 — — — — Dearie O25 
H,O- \ Opa | a) Ne go] face 1 Oe al ool em 
Be onGoitt = — — |, — S/o), = Bfoy —= — — 1,63 9,9 
(COz) 
; ) 
Uroro |100,438) 94,33)3,90] 1,50} 99,64 1,40 34, 66/1839} 99,78 ote | 99,76) 100.¢ 
Yq. Bec 3,49 | | | | | | 3,06 3,434 3y 
* AnamuTuk E. ©. KacbsaHosa. 
** AnanuTHk B. B. IIpacanopa. 


JINT OUCH TECHO ACCOMMNPVeT C Ma PTHTOM HW 3Me€eBHKOM, HeOobUlaA YacTb STUY 


MHHepaJlOB OKa3alacb B UCCeEMOBaHHOH mpo6e. 


CkapH 43 Vapacaa ananusupoBaca 6e3 npesBapurebHOrO paseieHHA MK 
HepayioB, OHaKO pH Mepecuere yuuTbIBaNUcb JaHHbIe MMKPOCKOMMYeCKOrs 


PeutrenorpaMMa MOHTHYemIMTa u3 AnmawbiKka 
YcmoBua cbemku: Fe-n3utyyuenne; D4 


um = 07,3 MM; 9kKcnosHyua 30 yac. 


Ta6Oauna 3 


Hcecueqyemplli o6pasen MournyenautT (9Ta10H) Mccneftyemplii o6pasen MouTHYeIIAT (eTanon) | 
il dy|n I Geen I da|n I dain | 
6 2,630 10 Das 1 1OZS — — 

2 2,066 oD Daou 7 io?) 9 1,590 

1 OG) — — 2 ad DD 1,938 

2} 2,404 & D9) 3 L505 3 4,000) a 
_ Be ; ae n 1,430 » 1,427 
ef — . D 4,390 6 1,386 

1 PaO} 4 203) 4 1,348 2 jaaye) | 
1 1,914 { 1,902 = de { 1,326 

9 1,807 9 1,814 1 1,280 { 1,286 

2 1,774 y 1,763 n 1,259 { 1,268 

3 1,724 3 1,714 5 1,208 4 1,202 
— — 1 AN SWAT] 1 1,168 3 1,164 
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MsyueHns Wino. IIpu noqo6uo MeroguKe nepecuera cocraB CKapHa OKa3ayica 
|} CeyIoulMM (cM. TaOm. 2): cnepputa 34,66%, menunuta 45,49% w mMouTHUen- 
|uTa 18,39%, ro BmowHe cormacyerca c pe3yuIbTaTraMu H3yYeHHA WHO. 

B weiaxX MuarHocTuku B peHTreHomerpuueckoli aadopatopuu VMucruryta 
reonoruad AH Ys36CCP C. T. Bazanosbim Gpia monyuena peHTreHorpamma, 
pesybTaTb! pacwiMpPpoBKu KOTOPOH NpuBeLeHb! B Tab. 3. 

Kak BHHO 43 TaOn. 3, peHTreHomerpu4yeckoe H3yueHHe TOLTBepAuO MOH- 
/TMUENIMTOBbIN COCTaB U3y4aemoro OG6pasiia u3 cKapHa AnMamnbika. 

B ckapue us Tapacas, NMOMMMO MoRTHUeNIuTAa, OTMeuaeTCA cnepput, oOpa- 
SYIOWMH KPUCTaNbI pasmepom or 0,05 no 0,1 mm, HenpaBuabHoli (POpMbI, KOTO- 
-pble pasBuBalorca 3a CueT 3epeH MOHTHYeIHTAa. [lod MuKpocKonoM 6e3 aHamu3a- 
TOpa oTmHUaeTcA OT GecliBeTHO- 
TO MOHTHYeINHTa CBeTIO-cepor 
OKpackoH MH TO oMmpeyeyeHHHIM 
HalpaBieHHAmM Ooiee BbICOKHM 
pembedom. B  ckpelleHHbIX HH- 
KOJIAX BbieAeTCA MHTepdepen- 
WMOHHOH OKpaCKOH THMa MyCKO- 
BuTa. OnruyecKH oTpuilareren, 
20 = — 38°; Ng’= 1,678;N,'= 
1'=1,640; Nz, — Np, = 0,037. — 
_ Munepan u3 rpynnpt Menuaiu- 
Ta OOpa3yeT MemKNe yrvoBaTble 
KPHCTalIbl, B CedeHHH yacro 
Onu3Kue kK KBaypary. Muuepan 
pacnomaraerca B MpomexkyrTKax 
MexKy 3e€pHaMH MOHTHYeMIUTA. 
Tloq MuxkpockoroM 6e3 aHasu3a- 
Topa BbiJenseTcA HanOobuuer 
Mpospaunocrbio. B ckpelleHHbIx 
HHKOJIAX H30TPOMeH WIN OOHAa- 
Py2xKuBaer cad6yio aHOMasbHy10 
MHTepdepeHinio. 

Ilepexoqa kK Bompocy o reHe- Pue. 1. Mowtuvenantoseti ckapH. 3epHa MOHTHYeN- 
3HMCe€ MOHTHYeJLIMTOBOTC CKapHa, JIMTa, MO mepndepuu 3aMelleHHbIe 3MeCeBHKOM. 
Be anys ono ee 
Bcex clyuaix ero oOpa30BaHHe 80 >< 
reHETHYeCKH ITIpPHypoueHoO K KOH- 

TaKTOBOH 30He MexK]y H3BepxKeH- 

HbIMH MOpoOJaM# OT CbesHero JO OCHOBHOFO cocTaBa HM AOJIOMATaMH (AmMasbIk) 
WIM JONOMUTH3MPOBaHHBIMH U3BecTHAKaMM (JaBacait). B WaHHOM ciy4yae, Kak 
M BOOOULe Mp KOHTaKTOBOM Metamopduame, Mporecc npoTekat Mpw yuacrun 
MOCTMarMaTHYeCKUX pacTBopoB, Ha uTo yKaspiBan JI. C. KopxuxcKkuit ellie B 
Botts. (°).. 

Kak BHAHO U3 CXeMbI, Mpolecc OOpasoBaHHA MOHTHUCIIMTOBOTO CKapHa 
53 Anmabike u Tapacae (cm. Ta0. 4) COMpOBORKAaCA BbIHOCOM HS KapOouaTHoH 
MOpoabl yriekHcmoro rasa HM MPHBHOCOM [iaBHbIM o6pa30M KpeMHe3ema. 
[Ip 92TOM cpeqHUli cocTaB KapOoHAaTHOH NMopolbl 3 Agamasbtka ObWI het 
JeH H3 pesybTaTOB 7 aHaH30B, a Mopox us Tapacad — Mo aHHbiM 4 ana- 
nu30B (2°). * 

HeGovbuice yBeHueHHe B COMepxkabUAX OKHCEH MAPHUA M Kabila BCKAapPHAax 
10 OTHOWCHHIO K WCXOJHbIM KapOOHaTHbIM MopodaM OObACHAETCA B OCHOBHOM 
J@ [IPHBHOCOM HX pacTBopaMH, a MeperpyMMupoBKou NepBu4Horo BelllecTBa Np 
MeTACOMATHUCCKOM MHHepamooOpasoBaHHH B CBA3H C YBeIMYeHHeM OObeMHOTO 

blaGereoOn Ons. 
Be itopone reyleHHT-MOHTHYCMMTOBOT paunn orHocatca, mo JI. C. poet 
‘komy (°), K CpaBHHTebHO MaJIbIM EalyOunaM ca ei ee me 
yeTca C HalMMM JaHHbIMH 10 JeTabHOMy MUHeparoro-T age 
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(val Oils Hiteai 


Cxema mpowecca o6pa30BaHuaA MOHTHYesIMTOBOrO cKapHa B AvMavbike WH Tapacae (pacuer 
B MIpoleHTax Ha eMHULy OObema KapOoHaTHOH Mopobl) 


AJM aJIbIK Tapacait 
cpeaHHi cpeqHHi dene 
poi at eas viet ee a ciapeants Mate ache BLIHOC, % |MPHBHOC, %| cxapHa, % 
noponr, % noponx, % 

SiO, A084 -- 36 , 29 Seow, Pay) — PALO PAD) 30, 40 
Al,Og _ _— — — 0,30 — 7,96 7,86 
Fe,O03 4,29 — Og Zak 3,90 0,04 -— — — 

FeO Dee — — — 0522 A 73 1,95 
MnO oC.) es = 0,08 tu = at a 

MgO 18,93 — 6,00 24,93 10,00 -- — 10,48 

CaO He _ 1,85 33,80 41,60 — 3,70 45,30 

CO 44,29 44,29 — —— 43,70 40,27 — Sy40 
H,0 — — 0,42 0,42 Oey — 0,05 On22 
Vroro 99,73 44,29 | 44,77 | 100,43 | 99, 68 | 40,27 | 40,29 | 99,64 


YeHHIO PYAHbIX H OKOJOPYAHbIX NapareHeTH4eCKHX KOMMJICKCOB IIpH yyerTe reo-: 
JIOTHYeCKOFO CTPOCHHA OFMCbIBAeMbIX PaHOHOB. / 


Muctutyt reomorun Tloerynusio 
Axkajlemuu Hayx Y3CCP 5 IV 1958 
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Jlokuann Axkanemun Hayk CCCP 
1958. Tom 124, Ni 5 


MHHEPAJIO‘H A 


X. C. MAMEJIOB u akanemux H. B. BEJIOB 


KPHCTAJIJIMYECKASA CTPYKTYPA GOWALHTA Ca,[Si,0,-|(OH), 


@Popmyvia 9TorO MHHepasia W3 OOWIMpHOrO Kwacca BOJIOKHHCTEIX THLparHpo- 
| BAHHbIX BOJIJIaCTOHHTOB (1,”) MepBoHayabHO (*) Oblia HanucaHa 5CaO-3SiO,- 
-3H,O; cuHTeruueckui mpofyKt (4) oKasanca 6umxKe kK 3CaO-2Si0,-H,O. 
Hospi avasnus (anantutux Uovmepce (°)), yunrpBaiommli coxepxKanne B oOpasite 
tipumecei SO,-TayMasuTa MW KaJIbUMTa, MpMBOLUT K (bopmysie 4CaQ-3SiO,-H.O, 
KOTOpad XOPOLO NOATBepr%KAaeTcA COBNAaeHHeM JIA Hee PeHTTeHOBCKOH MVIOT- 
-HOCTH C 9KCNepHMeHTaJbHOH 2,73. 
| ®owarur — THNMIHIA (UOpHAAPHDIH MHHEpaJ, MOSBOJAIOMNMA Npu peHTreno- 
-TpapwueckoM aHaJiv3e NOJlyyaTb, KPOMe MOPOLIKOBbIX CHHMKOB, Tak?Ke PeHTTeHO- 
TpaMMy BpallleHvaA BOKpyr OCH BOsOKOHIa. CooTBeTCTBeHHIli, nepHol noBTopse- 
/MocTH 7,35A, HO pe3kO BbipaxkeH nceBsonoynepvoy 3,68A, nogxo6Ho Tomy, 
-uTO XapaKTepHo JIA pia Apyrux Ca-cuiMKaToB: russeOpanquTa, TOOepMopuTa 
4H, B Mepsyto oyepeyb, KcoHoTuMTa (1,?). C mocmeqHHM (bomarur TakxKe CXOJeH 
m0 BBICOKOH TemmepaType, pH KOTOpOH yasneTCH OCHOBHaA Macca BObI 
(650—750° cormacuo (°)). Ale6aerpamma tbowarvtTa, BbIepxKaHHoro mpu 600°, 
He MOKAa3bIBala OTJIHYHA MO CpaBHeHHIO CO CHHMKaMH OT MpHpOAHbIX OOpasioB. 
| Tlono6Ho jpyruM yka3aHHbIM Ca-MHHepaaM, HarpeTplli jo 800° comarnt 
locuie JleruypaTaluu mpeBpalijaetca B 8-BOJWIaCTOHHT, BOJIOKHa KOTOpOrO opHeH- 
THPOBaHbI WapaJJiesIbHO BOJIOKHaM McxogNoro (owaruta. Ilepuoy 7,35 A xu 
nosynepHon 3,68A y o60ux MuHepaoB (a Takx%Ke Y YKa3aHHbIX paHee) OJH- 
HaKOBBI. 
KoMOHWHMpOBaHHbIM peHTTeHOBCKHM HM 3vIeKTpoHOrpadHyecKuM MeTooM apy 
u Tefiop (°) cMorsM, yCTasOBHTb TOUHbIe MapaMeTPbl MOHOKJIMHHOH stueKU 
@owaruta: a = 10,32A, 6 =7,35 = 2-3,68A; c= 14,07 = 2-7,03A, B =106° 
WM OTMeyalIoT CXOACTBO Hx Cc MapamMeTpamH f-Boyactonuta (°,”): a= 15,33A, 
b = 7,28 = 2-3,64A, c= 14,08 = 2-7,04A, B = 95°. 
DnekTponHad MuKpockonusa (°) OOHapyxusa OcHOBHY1O cmaliHocTb no (001) 
WM MeHee BbiIpaxkenHylo mo (100). Huxaxux cmetMavibHbix moracanMit He oOHa- 
pyKeHo, T. e. (eqopoBckoH rpynnoH MoxKer Oblth P2/m mHOo ee Noszrpynnbl 


2th «Pits 

Hamu 6piio moKasano (7), 4TO MpakTwyecKM yJOOHO onucbIBaTb f-BoJa- 
CTOHHT B suelike a=7,88A, b=7,28A, c=7,04A, «=90°, B = 95°16’, 
y = 103°22’, u sta aueiika cogepwur 6 equHHy CaSiO;, T. e€, Ca,[SisOg]>. 
B coorsercrsyloueli sueiike cbouaruta c a= 10,92A, b=7,35A, c = 7,03A; 
B = 106°4’ cofepxuTcA Cag[SiOs],-(OH)4, T. e. 10 cpaBHeHHIO C BOJIJIaCTOHH- 
TOM [Be wHWwHAX Ca(OH)>. 

Tapy u Teliop, ofHako, mpeynounw WHOe HcTOUIKOBaHHe 9Toro (paKTa. Onn 
MCXOJMIM M3 TOrO, YTO B CTPYKTYpe BOJACTOHUTA JerKO BbIZeHTb YueTBe- 
peHHy!o (Mo mioMmaqH B CpaBHeHHM C MpHMMTHBHOM) jYeHKy, KOTOpad CofeprKUT 
TOUHO TPH sueliku coularuta (cp. puc. 9 B (°)), MpHY¥eM ecH OCTaBHTb B HUX 
MOUTH HeHapyWeHHbIMH owoxeHUA Ca-KaTHOHOB, TO cpa3sy M Wiad (polarnta 
nosyuaeTcs YOBJeTBOPHTebHbI KOSqxpuuHeHT ocroBpepHoctH (°). B avelike 
(bomaruTa TakHM OOpasom oKasbiBaetcsH (6 x4): 3 = 8 KaTHOHOB Ca B 4eTbIpex 
KomoHKax. Utro xe KacaeTca memoueK [SisOg]o, TO Ha TPH sueHKH UX OyyerT 
ne 2X%4=8, a pcero smb 6, T. e. NO Be Ha Kayo suelky (pomarura, 


901 


| 


rorla KaK OCTAJIbHbIe [Be (M10 CpaBHeEHHIO C BOJIJaCTOHHTOM) BbINa/lator. IIpu 
Harpepe CBbIle 750° 9TH WBe WeloukH [SisOg]oo BO3SBpalllaloTrca Ha KarK IbIe 
TpH suelikH (powarnra Mv Mpeppalilaior HX B UeTbIPe AYEHKH BOJACTOHHTA, | 
BogMoxKHOCTh TaKOrO BOSBpaTa OOeCMeYMBaeTCA TEM, YTO TPH COCeHHX AYCHKH | 
(poularHta COBepLIeHHO BbIXOAAT M3 CTPOA: WBe UX WenouKH [Siz0,] mepexosAr) 
B TpH COXpaHAIOvecsd AYCHKH, YeTbIPe *%e pacnafaloTcH Ha CaMOCTOATEJIbHBIC | 
(opro) SiO,-rpynmbt c O6pasoBaHveM He MMeIOWHxX OpHeHTalMH KPHCTAJWIMKOB | 
B-Ca,SiOy: 
, 750° 
6Cag[SigO9]2(OH)4—-> 8Cag [SisQo ] + 12CasSiO4+12H2 ©. 

Dra cxeMa CJIHIUKOM CJIO%KHa, H BPA JIM BO3MOXKCH CHOKOMHbI Mepexoy do-. 
(uaruta B BOJIWIaCTOHHT, eCJIM OH OyeT COMPOBOXKLaTbeA pas{pOOJeHHeM TpeTH 
[lenoueK Ha CAMOCTOATEJIbHbIE TETPadIpbl HW MyTeWeCTBHeM OJHOH WecTOH UX Bi 


Puc. 1. Crpyxtypa omarnta. [nay Puc. 2. Crpyxtypa qgomaruta. Wpoutasb- 
Had MpoekuAa 


cocequve sueuku. Tapy u Tetmop camv 3amMeyaioT, YTO Ha HX SJIEKTPOHOrpaM- 
MaX yKa3aHHA Ha BO3HHKHOBeHHe 8-Ca,SiO, OTCyTCTBYIOT. 

Te »ke aBTOpbl NOAUepKHBaOT OAMHAKOBOCTh TepMHYecKOrO MOBeeHuA (ho- 
Warata C€ KCOHOTJIMTOM, KOTOpbIM mpH ~700° mMviaBHO TepexOMMT B OpHeHTH- 
POBaHHbIit BOJLIACTOHUT C paspbIBOM KCOHOTJIMTOBBIX CABOeHHBIX WemoueK [Sig,Oi7]es 
B OJMMHAPHbIe BOJIIACTOHHTOBBIE. 

Hanncas cbopmy.ry cbomarura ne 4CaO- 3SiO,-H,O, Ho 4CaO- 3SiO,- 1,5H,0, | 
T. e. 8CaO-6SiO,-3H,O (neppan tbopmyaa Tpe6yet 4,3% H.O, Bropaa 6,0%. 
HO MPH YNOMHHAaBLUIeMCs YOBJICTBOPHTeJIbHOM XHMHYCCKOM aHaJIH3e BeCbMa 
3HaunTesbHad uactb H,O G6bivia oTrO6polleHa Kak NpHHaexKalllad 3HayHTeJIbHOH 
IpHMecH OOWJIbHOrO BOAO TayMa3HTa), MbI Jlaslee ee mepenvcbiBaeM B BHJe 
Cag[SigO1,] (OH),, T. e. B (bomlaraTe BbIABJIAXeTCH KCOHOTHMTOBLIM paquKasI — 
CBOeHHad WenouKa u3 Si-TerpaspoB, KOTOPpad OblJla HaMM OTKPbITa B KCOHOT- 
mute B 1955 r. (1,?). Takux «MosleKyJI» — (POpMYJIbHBIX e€HHVIL B suelKe 
Beero ofHa. Tepmuyeckuit mpomecc npa 650—750° mpoucxogut B avamoruH| 
C Te€M, 4YTO HMeeT MECTO JIA KCOHOTJIHTa, T. e. MO oOcBoGoxKZeHHH oT H,O 
C pa3pbIBOM J{BOMHOM WenmOuKH Ha O]\MHAapHble NO ypaBHeHHIo 


Cag{Si¢Oi7] (OH)e °°" 6CaSiOs +- 2CaO. -- 3H,0. 


-_S 


Kpome BowiacroHura JpyruM IMpoyKTOM BBbIeIeHHA SABAAeTCA CBOOOLHAA 
CaO, Kak To ewe B 1952 r. 6bi0 ormeyeHo Temnepom (°). 
Ceiiuac (oularur CraHOBUTCA H3BeECTKOBaHHbIM KCOHOTJIHTOM: 


Ca6[SisO17](OH)2 -+- 2Ca(OH)2 = Cag[SieO17](OH)s. ; 


[Ip omucanuu crpyKTyp KcoHoTauTa Mu BOWacToHHTa (a TakKKe OKeHUTA| 
u Ap. (*°)) Mbr HeofHOKpaTHo yKaspiBanu (11), uTO UX OCHOBHOL MOTUB — 93TO) 
OeCKOHeYHbIe MH NapasebHble Apyr Apyry KomOHKu us Ca-oKTasqpoB, K KOTO-. 
PbIM MpHcnocoOAloTCA WerouKH W3 Si-TerpasqpoB, Mp 4emM OOBIUHO epnoyy, 
6 = 7,3 A coorsercrBy1or Ba Ca-oxTasqpa vu Tp Si-rerpasqpa (o(HO 3BeHo). 
B anementapHolt sueliKe Bommacronuta 8-CaSiOs Tpu KomoHKH U3 Ca-oKTaay- 
PoB UM [Be Wenouku [SisO9],, B KCOHOTANTE Ha Te Ke TPH KONOHKU u3 Ca-KaTHO- 
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HOB — O/Ha CBOeHHaA WemouKa [SisO17].. HW OMMH Heqocratoutuli O 3aMelllaeTca 


(crexvomerpuueckn Ha Ba OH. B qcbomarnre na OMHY KCOHOTJIMTOBYIO WemouKy 
MPHXOAMTCA METBIPe KOMOHKH H3 Ca-oxTasipoB (qoGaBouHbie 2Ca(OH)z). Mecro 
)ANA AOMOMHUTEbHOM KOJIOHKH B CTPyKTYpe KCOHOTIMTa HaXOJuTCa BecbMa 
/merKO B HeHTpe A4eHKH, H800paxkenHol B (1, 2). Ha puc. 1 m2 anni man CTP YK- 
‘Typbl dowarura u @poutaibyad npoekuns: puc. 3 — nau B MaymMHroBcKHx 
nomHvenpax. B oriuune or KcOHOTMUTAa, re ABe KONOHKH (43 Tpex) cocTaBsIeHBI 
_Ca-lIpvH3MaMH, B (olllarute, Kak u B BOJJIaCTOHHTe, BCe KOJIOHKH 43 Ca-oKTa9J- 
pos. Uerko Bpicrynaer cnaiinocrb (001) u (100), mo mnocKocTam KoToppIx pas- 
ppiBalorca WMI Ca-oKrTasfpbl. 3amerum, uro pacnomoxmKenne YeTHIPeX KOJIOHOK 
M3 Ca-okTa3poB B 9STOH Mosenu 
TOUHO COOTBETCTBYeT TOMY, KOTOPOe 
pefsnomoxkeno Tapyom u Telinopom, 
MCXOJMBIUMMU M3 CTPYKTYPbI Bou- 


Puc. 3. Crpyxtypa domaruta B nayiMHroBcKHx Puce. 4. Crpyktypa douraruta 8B mpeqno- 
now1H3,1pax JIOPKEHUM CyUeCTBOBAHUA B HEH BOvIa- 
CTOHHTOBBIX IemoueK [SisOg] 


JIACTOHHTA, T. €. H 3eCb OGecneveH Onu38KHH K 25% KoaddbulueHT JocToBep= 
HOCTH, YKa3aHHbI STHMH aBTOpaMH. 

HerpyHo (ucxofa U3 TeX *%Ke YeTHIPeX KOMOHOK HM Ca-OKTASIPOB) NOCTPOUTh 
Moeb MowlarutTa HW HeMOCpeNCTBeHHO (H WeJIMKOM) H3 BOJIJIaCTOHHMTOBBIX Ien0- 
uek (puc. 4), T. e. crporo mo dbopmyse 


P {4CaO : 3SiO, - H,0} => Cag [SisOo]o (OH)a, 


HO TOra ocTaeTCA COBePpWIeHHO HeMOHATHOM peakuna pH 750°, mocKoubKy 

IpocTo BbIeleHHe BOJbI U3 Ca-MHHepasoB, XapakTepHoe, HaNpuMep, Wa ad- 
® 

BUNIHTa WH TOOepmoputa (°), TpeOyer TemnepaTyp se cBbIe S00". 


MuctutyT xuMuu Hocrynns0 
Akayemun Hayk Asep6CCP 7 V 1958 


VactutyT kpuctamsorpapun 
Axanemuu Hayk CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


X. C. Mamenos, H. B. Besos, JAH, 104, Ne 4 (1955). * X.C. Mamegos, 
B 0 B, 3am. Bcecoro3H. MuHepaa. o6uy., 85, N2 1 (1956). 3 A.S. Eakle, Am. Mi- 
(1925). *W.Jander, B. Franke, Zs. anorg. Chem., 247, 161 (1941). 
d, H. F. W. Taylor, Am. Mineral., 43, 1 (1958). 6jJ.W.Jeffery, Acta 
321 (1953). 7 X.C.Mamegos, H.B. Beaos, AH, 107, Ne 3 (1956). 
p, CooOmeHne Ha SepHHCKOM KpuCTasMOXHMMYCCKOM CHMMO3HyMe, MapT, 1958. 
r, Proc. 3-d Int. Symp. Chemistry of Cement, 1952, p.237. 7° X.C.Mame- 
e 208, JAH, 121, 4 (1958). 12H. B. Be aoe, 3an. Bcecow3H. MaHepad. 
(1957). 
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Jokxnagn Akayemun nayrx CCCP 
1958. Tom 121, Ne 5 


IAJIEOHTOJIOV'H A 


tO. TECJIEHKO 


HAXOJIKH OCTATKOB PACTEHHHM ANT — AJIbBBA 
B 3AMAJIHO-CHBUPCKOM HA3SMEHHOCTH 


(ITpedcmasaeno axademuxom B. H. Cyxaueeom 14 IV 1958) 


Jlo HelaBHero BpeMeHH ManeoOoTaHukKa NOTH He paciomarana cBeleHuaAMH 
© HWKHEeMeIOBOH *uiope SanaqHol CuOupn. OfHako B MocseqHNe FosbI WIHpOKO 
pasBepHyBLlIneca reosoruyeckue paoorbl Lav B PyKH uCcTELOBaTeel pay MaTe- 
PpHasOB, B TOM WIM HHO cTeMeHH OCBeULaIOWHX CHCTeMaTHYeCKHH CocTaB H CTpa- 
THrpaduyecky!O NpHYPOYeHHOCTh OTAebHbIX (IOP HHKHErO Mela B 3analHoli 
CuOupu. 

Oco60e BHHMaHHe MpHBIeKaloT HaXOAKM OCTaTKOB pacTeHHii ant-aibOa 
B WeHTpaIbHOM uacTH SaliaqHo-CuOupckoH HusMeHHOcTH. Dopp! anr-aibOa 
Ha TeppHTopHu MatepHka AHrapHAbl MpesAcTaBIAlOT HHTEPeC HE TOJIbKO C TOUKH 
SPeHMA CTPaTHrpaduu KOHTHHCHTAJIbHIX TOL Me30304. B srux tbiopax Ha- 
XOJMMT CBOe OTPaxKeHHe Npolecc pacceeHHA APeBHHX MOKPbITOCeMeHHBIX pacre- 
HHH WM BbITeCHeHHA HMM 3IEMeCHTOB Me30uTHOK duoppl. M3yyenne anr-ambo- 
ckux dbuop Asuarckoh uacru CCCP jlaer Bo3MOX*KHOCTh ACHee MPelcTaBHTb IyTH 
paccemeHHa ApeBuelilimx MOKpbITOCeMeHHBIX. B HacTOALeH cTayuu HaKOMIeHHA 
cbakTHYeCKOrO MaTepHasla ellle TPYIHO TOBOPHTh O JleTamaAx 2TOH MUrpallMu, HO 
HeEKOTOPble OOMIMeE 3AKOHOMEPHOCTH MpOABIAIOTCA yKe C MOCTATOUHOH cuOH. 

Bneppple nousyuenHble mayeoOoTaHHyeckue MaTepHaibl 3 altT-aibOCKUX 
OTJIOXKeHHH WeHTpabHow uacru SamayHo-CuOupckoll HH3MeHHOCTH onpesesa- 
much B 1951—1952 rr. A. H. Kpnmrodosuyem. M3 nopok BukyOBCKOH CBUTBI 
B palioHe 3aBoqoyKoBo (oKpectHocru r. TioMeHR) HM onmncaHa wnuKa Pityo- 
strobus sibirica Krysht., a 43 yruleHOCHOH TOJIMLM, ABN AIOUeHCA BOSPaCTHbIM aHa- 
JIOTOM BHKYJIOBCKOHi CBHTbI B WeHTpe HW Ha BocTOKe SanayHo-CuOupcKoH HU3MeH- 
HOCTH, MM ompeyeneHb! Asplenium sp., Ruffordia sp., Phoenicopsis cf. magni- 
folia Pryn., P. speciosa Hr., Nilssonia sp., Podozamites sp., Pityophyllum 
sp., Pinites sp. Kpome toro, H. JJ. Bacunesckoi B yrenocuolt Tonmje Konna- 
WeBO HaliyeHb! oTmeuatKu Onychiopsis psilotoides (Sack. and Webb.) (?). 

Vurepecua waxoska anr-abOcKolt :iopbl B patione r. Tapa. Specb, B CKBa- 
muHax NoNb 1-p u 2-p Hoxso-JloruHoBcKol miomaltn, Ha rnyOune 1570—1649 M, 
PaCTHTeJIbHble OCTATKH HalifleHbl B CePbIX PIMHAX, 3aJeTaioulMX Ha HYKHeMeJIO- 
BbIX NeCTPOUBeTaX, MOACTHAeMbIX TOPHSOHTOM C ayHOH WupeH roTepHBcKoro 
Bo3pacta. HeckoubKo 3amafHee STH PIMHbI KPOIOTCA MOPCKUMH OCadKAaMH C opa- 
MuHudepamu Verneuilina asanovuiensis Zasp., XapakTepu3y!IOulMMH B SanaHor 
Cu6upu ormoxKenua amb6a (?) — ceHoMaHa. OTHOCA MecTrpolBerTbl K rorepHB — 
Oappemy, MbI ONpesennem BospacT exKaulux Ha HUX OOpasoBaHHli Cc pacruTeb- 
HbIMM OCTATKaMHM KaK alT-aJIbOCKMH. 

V3 camMbixX HWKHUX TOPU3OHTOB Nopox alr — anbOa r. Tapa Hamu ompesze- 
neubt Sphenopteris sp., Gleichenia cf. sachalinense Krysht., Cladophlebis aff. 
Jorgensenii (Hr.), Podozamites lanceolatus L. et H., P. Eichwaldii Hr., 
P. Reinii Geyl., Pityophyllum Nordenskioldii (Hr.) Nath. HanOonputee konu- 
YeCTBO OTMeYaTKOB MpHHaIexKuT npescraBureiam poya Podozamites, npuuem 
Mpeo6saaior OTMevaTKH BeCbMa XapakTepHbIX JucTbeB P. Reinii Geyl. Orne- 
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yaTKU MepbeB MalOpOTHHKOB BCTPedaloTcA 3HaYHTebHO pPerKe, H OHH Popa3jo 
xyjueH coxXpaHHocrTyH. | 

B oxpecruocrax moc. Happm Ha O6n B rimHax Toro *Ke crparurpapuyeckoro | 
lOOXKeHUA, UTO H CMON C Popol y r. Tapa, B ckBaxkuHaX N2Ne | vu 2, Ha ry- 
6une 1357—1445 M, ualiqenpi orneyarKu Podozamites Reinii Geyl. u P. lan-; 
ceolatus L. et H. Tak xe, Kak M B MeCTOHaxoxwKJeHuu paliona r. Tapa, TIpeoo- | 
Jlajlaioilee KOAMYeCTBO OTMeUaTKOB MpHHaLexKUT 3fecb mucTbam Podozamites) 
Reinii Gey!. HeckombKo xy2Ke coxpauusca ormeyatox ucta Podozamites lan-, 
ceolatus L..et H. 

Takum oOpa30M, CucTeMaTHuecKHH CocTaB paCTeHHM, H3BeCTHbIX HbIHe TO) 
yrneuaTKkaM 3 OTWOKeHuM alt-anbOa WeHtpambHoH uacrH SanafHo-Cn-- 
OupcKoli HUSMeHHOCTH, MpelcraBiaerca B culesyiomjem Buse. Filicales: Asple- 
nium sp., Ruffordia sp., Gleichenia ci. sachalinense Krysht., Onychiopsis: 
psilotoides (Sack. and Webb.), Cladophlebis aff. Jorgensenii (Hr.), Sphenopteris: 
sp.; Cycadophyta: Nilssonia sp.; Ginkgoales: Phoenicopsis speciosa Hr., P.| 
cf. magnifolia Pryn.; Coniferales: Podozamites lanceolatus L. et H., P. Eich- 
waldii Hr., P. Reinii Geul., Podozamites sp., Pityophyllum Nordenskioldi 
(Hr.) Nath., Pityophyl!um sp., Pinites sp., Pityostrobus sibirica Krysht., 

O6muHt xapakrep (buophl ant-ambOa coxpaHH YepTbI ;opcKo duoppl. B Het 
MmpecTaBseHbl BCe TpYMMbl pacreHHl, COCTaBJIABIUMe OCHOBHOM KOCTAK Me30- 
qbutHol cuopyl. Ho Buyrpu STUX PpPyNM NpPOH3OMLIH OMpeseeHHble SBOJOWMOH- 
HbIe H3Me€HEHHA, MpHfaloulue paccMaTpuBaemMomy (biopHcTHYeCKOMY KOMIIeKCY 
ropa3zo Gosee MOJOLOH OOK NO CpaBHeHHIO C 1lOpCKHMH ropamu CuOupn. 

Pa3sBuTve cpequ MamopoTHHKoB mpecraBureneli Ruffordia, Gleichenia, 
Onychiopsis XapakTepHO JIA HWKHeMeIOBbIX (uop Ha BocToKe AunrapHpl. 
Cladophlebis aff. Jorgensenii (Hr.) u3sBecreH 43 BepxHero ambOa Ka3axcraua! 
Ota cdbopma O1u3Ka K Cladophlebis Jorgensenii (Hr.) u3 ceHomaH — TypoHeé 
[peumanyun (caura Arane). Orneyarku MpuMuTHBHOTO XBoMHoro Podozamites 
Reinii Geyl. 8B Gombuiom komuuecTBe Obl OOHapyKeHbl B cBHTe Teropu B Sno 
HMM (BepXHaa topa) (?"), BcTpeyeHbI B MemOBbIX duopax Yccypulickoro Kpas 
B BePXHelOpCcKoM (yIopHcTHYeCcKOM KomIieKkce Ky36acca u B allT-abOCKUX O7 
JIOMKeHHAX HH3OBUH Jlenbl, re JTOT BU Obl HaxouM coBMecTHO c Podozamites 
Eichwaldii Hr. 

PacnpocrpaHenue BCeX 9THX MOOAbIX PopM Ha (hoHe CylecTBOBaHHA Ta 
KUX TPHBHAJIbHbIX WIA MesopuTHoOlK dPuopbl CuOupu pacrenul, Kak Phoenicop- 
sis speciosa Hr., Podozamites lanceolatus L. et H., Pityophyllum Nordens4 
kioldii (Hr.) Nath. uv. n., aBmaerca, Mo-BuMMoMy, XapakTepHo 3aKoHoMep) 
HOCTbIO HWKHEMEJIOBIX (OPHCTHUeCKHX KOMMIeKcoB A3uarcKoli uactu CCCP) 

Cpequ nareoOoTaHHuecKHX MaTepHasoB MO allT-ambOckou dbuope WeHTpaneEs 
HOM “actu SanafHo-CuOupckoH HH3MeHHOCTH COBepIIeHHO OTCYTCTBYIOT OTHE? 
YaTKH JIMCTbeB MOKPbITOCeMeHHbIX pacTeHui. MiMeerca JHMIb CCbIIKa Ha TO, UT. 
A. H. Kpuuiroposuyem B ormox%KeHHAX yreHOCHOl CBUTHI ObWIM onpeseneHh 
creOM OHOLObHBIX (). OHaKO STH TaHHble HyKalorca B TIWaTebHOK mpo! 
Bepke, Tak Kak cam A. H. Kpumrocbosuy nurse B CBOMX Tpyqax He yNomMuHal 
06 STOH HaxoOyKe, koTOpasd Opima Obl CTONb BaxkKHa WIA efO Teoperm4eckHX M0} 
CTpoeHH. OrcyTCTBHe OTMeYaTKOB JIMCTbeB MOKPbITOCeMeCHHBIX Heb3A CUNTAaTE 
CIVUAHHOCTbIO, OObACHAeMOM HeNOMHOTOH KePpHOBOTO MaTepHasia, TaK KaK ff 
MNaIHHOMOTH4eCKNe HCCWeOBaHHA He OOHAPY2KUBAIOT MbWIbILY MOKPbITOCeMeH. 
HbIX B PaCCMaTPHBaeMbIX OTMOMECHUAX alT—aibOa. Ona NoABsAeTCA B MOposay 
ceHomana. 113 Hux %e Hapsy C NanopoTHuKaMM HWxKHeMeNOBOrO OOHKA U3 
BeCTHbI yxKe MH ormeyarku Platanus cf. cuneifolia Br., Platanus sp., Cissites sp) 
(ompegenenua A. H. Kpuurrocosuya mo Marepvamam cKBaxkHHbI Toc. MakcuM! 
KuH Ap wa p. Kerb). OrcyrcrBue MoKpbITOCeMeHHEIX OTMeUaeTCA TakKxKe B alr 
ambOckol (biope HusoBul JleHpI (*), c KoTOpoli dbropucTHyuecKu KOMMeKc 3a: 
MatHO-CuOupCKOlt HU3MeHHOCTH HMeeT Gos bIloe CXONCTBO. B TO Ke BPeMA B BEpX' 
HeH uacTH HHxKHero Mela JlanbHero Boctoxa, Kompimbl, Uyapimo-Enncelicxol 
BiaMHbI M Kasaxctana mHorue aBroppl (*, °, 7, 8) ormeyaior mpucyrcrBue ma 
KPBITOCeMeHHBIX PacTeHHH B BUe OTMeUAaTKOB UX HCTbeB. B sTHX Ke OTMOKE 
‘906 | 


MMAX MaMMHOJIOTH HaXOMAT B SHAYHTEJbDHBIX KOHYCCTBAX 1 IIbIIbILY MOKPbITO- 
CeMeHHEIX. 

| MoxHo MpelqnonoxKUTb, YTO B HYKHeEMeOBOe BpeMa Sanayuo-Cu6upewaa 
HHSMCHHOCTb (BEPOATHO, 34 UCKJIIOUCHHEM ee IOXKHBIX OKpanH) HW TeppHTopur, 
Aasee Ha CeBEPO-BOCTOK MpuerxKalue kK JleHcKo-BumiolcKoll Bnagquue, npuuva- 
JeEKaM K CAMHOH reoOoTanuueckoli OGnacTH, HasBaHHoli B. A. Baxpameespim 
Oopeanbuolk (°, *). IIpouspacrapuian 3mecb (bucpa, Kak ycraHoBua B. A. Bax- 
PaMeeB, MperepneBana SBOMIOWMOHHbIe U3MeHeHHA KpaliHe mMeqenno. Iloxppi- 
TOCeMeHHbIC PacTeHHA, STOT HOBbIM 3JIEMeHT PaCTHTeIbHOrO Mpa HWKHETO 
Mejia, B CMY, BO3MOXKHO, KAKMX-TO 9KOJIOPHYeCKHX MPH4HH, elle He MPOHMKI 
Ha TCPPpHTOPUlO ONHCbIBAeMON OOACTH, XOTA OHM yxKe Upann NOBONbHO Cyte- 
CTBEHHY'O POb B POpMCTMYeCKNX KOMIMIEKCaX Ha ee IOXKHO! HU BOCTOUHOL rpa- 
Hutlax. Paccenewuve MOKPbITOCeMeHHBIX Ha MpocTpaucTBax SanajiHo-CuOupcKori 
HUSMCHHOCTH MPOW3OULI0 HECKOJIbKO 103%Ke — B Hayae BepXHero Mewa (CeHO- 
Mau). 

| IlonyueHHble 1aHHble BXOAAT B MpoTHBopeune c ruMoresoli o 3apoxKLeHun 
MOKPbITOCeMeHHBIX B CeBepHOH YacrH AHrapHybl H UX Mocwzeyroulem pacmpo- 
crpanenun Hator (°). Ant—anb6cxaa dopa 3anaqno-CuOupcKoli Hu3MeHHOCTH 
CBHJleTeEIBCTBYeT Kak pa3 00 OOpaTHOM HalipaBeHHu Murpalluu Apesyux Angio- 
Spermae — Cc tora H 10ro-BocTOKa Ha CeBep. ITO BMoHe Cornacyerca Co BsriAa- 
es A. Jl. Taxrayxana (1°) w B. A. Baxpameesa (*), cunratoulux 10ro-BOcTOuHBIe 
‘Win towKHbIe Yacru AnrapcKoro MarepHka WeHTpaMu, OTKyJa MOKPbITOCeMeH- 
ble PacreHUA PactipocTpaHUAUCh Ha BCIO €O OCTAbHYIO TePPHTOPHIO. 
MalMalbHbIi aHANM3 KOHTMHEHTAIbHbIX OCaKOB anT—ambOa 3anayHo-Cu- 
OupcKoli HU8MeHHOCTH yKa3bIBaeT Ha CYU[eCTBOBAaHHe 3ecb B paccMaTpuBaemoe 
reowornueckoe BPeEMA 3HAYNTeIbHOH Mo Molalu OOacTH AKKYMYJIAWHH C He- 
OONbUIHMU aOcOsIOTHBIMM OTMeTKaMM MM O3ePHO-CONOTHBIM saHmuadrom. Jaa 
CylleCTBOBaHHA WH pasBHTHA ApeBHUX MOKPbITOCeMeHHBIX pacTeHHH Takue (pu- 
3HKO-reorpaduyeckhe YCOBHA, MO-BUAHMOMY, Obl HeOarompuATHbI, O 4eM 
CBUUeTeIbCTBYeT OTCYTCTBHE HX OCTATKOB B HCCJICEAOBaHHbIX OTJIOMKeHHAX. 

_ O70 ABIEHKe Moxer ObiTb OObACHEHO Nosor%KeHHem runotes A. JI. TaxrayKa- 
Hau B. A. BaxpameeBa 0 NpHypOueHHOCTH MepBbIX MOKPbITOCeEMeHHbIX K BO3BBI- 
IN@HHbIM WIM TOPHbIM MectaM OOuTaHUA. Ja MpHcnocoOeHuA K %KH3HU B HH3- 
MeCHHBIX PpaBHMHax c Oomee BaxKHbIMH MOUBAMH HM MoTpeOoBasloch HeKOTOpoe 
Bpema. K ceHoMaHy Takue mpucnocoOmeHua Obl BbIPAaOoTAaHbI, H MOKPbITOCe- 
MEHHbIe CTasiM paccesATbCA Ha ceBep Sanaluol CuOupH, rye O“eHb CKOpO BBI- 
TeECHHIM OCTaTKH Me3zoctbuTHOH cbropbl. Tako xe mpoltecc OypHoro pa3sBUTUA 
(NOPbI MOKPbITOCeMeHHHIX HaOniOMaerca B CeHoMaH — TypoHe JlencKo-Buwmioi- 
Ckol BiayMHbl (*). 


Cu6upckuli HaydHO-HCCIeqOBATeIbCKUM MHCTHTYT Tloctynmu0 
reomoruu, reodu3siku WM MMHepaJIbHOrO CbIPbA i3 IV 1958 
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907 


_ 
i ih A 
r¢ ' nce) 
he 1 ~ . - ae 
— - = Lt ioe sit, r ihe Re ae rt : et 
2%, Dil Sar oa i 
SSS ob ealehi "he bu 
i rrviy “a inv Mx. jf +i Tey 
li lperer ee aeeia Wik 


We bak ar HAGE by ON 
ile hie} oe . 


r es rf r 
é ’ Cn | tei by’ fi aed tik iy 
pW IES: 


feyn, igi iS ue “a 
A ae ahi an Hee) ree aoe “hi 
De ie Be th en ea 

ay erat i vi pomety ‘3 
% a + ami tie yf a if ene te pie 
Minar) $F ah Alta eee ae a J) Piatt ta te 
| PMS ORT” a v a ea THo 7 Hes anim ae a Haat 

ie Oe Reet pring: oT Or estes aOR * rien } 

=the ti ek a Sratiy nf iq 
iat 1 iy 


as ete Fok ici 


fran. a] Ly apne sh ol 
fed ri | ne fle roa " ih ae ‘ 
a 4 7 nf tls a6, Ores 7 i ; re vt Te na 
me NY Ce ae ys "Lowe i Hid ice “4 

*. SLs HT cnr Bh a Paik: a? 
ae t ve aa r ae 
ati f ton Pea aI LL if vier 
Lani wud vr LU ie aay bp. ey 


~ soqer ris leony ary 7 UME PCT tries pane of 
Bil 


7 oa i Very] oly, ai 


Ss ee ee CU 
: a ae ” . a ‘ nT. — 
es ehh" 71 oe oie a a ty 
. — i ; A bd 
Sin fi ; [ eral ¥ ii 


| sh ay et _ anes a: yaw : thas mu catia 
ig evekdavcien & chedeeNg 
. : ! , iba STN TAA aired > 


Hornagn Axkanemunu Hayk CCCP 
1958. Tom 121, M5 


HHTOMOFH A 


H. Il. AMATPHEBA 


3JIEK TPOHHOMUMK POCK ONMYECKOE HCCJIEXOBAHHE 
YJIbTPATOHKHX CPE3OB OINYXOJIH BPOYHA--IMMPCA Y KPOJINKOB 


(ITpedcmaéaeno axademuxom H. H. II manveaysenom 23 IV 1958) 


_ lo HefaBHero BpeMeHH NPHMeHeHHe 91eKTPOHHOFO MAKPOCKOTIa B FucTouO- 
THM UM WUTONOrHM OblIO Kpalive OrpaHuyeHo, Tak Kak OObIUHbIe rucrosoruyeckue 
Cpesbl TOMMIMHOK WaxKe Jo | » Hempospa4uHbl Lis 91eKTPOHHOrO My4Ka. Ycorep- 
ICHCTBOBaHHE YJIbTPAMMKPOTOMOB UM paspaOoTKa MeTOJOB, MO3BOAIOWLAX MO- 
‘JYYaTb YAIbTPATOHKHE Cpesbl IOOLIX OPlaHOB MW TKAHeM TOMINMHOH B CoTBIe Nom 
MHKDPOHA, Jai BOSMOXKHOCTh HCCC TOBaTb TOHKYIO CTPYKTYPY KeTOK. 

_ Hapsagdy c wapoKo nNpoBoXHMbIMM MCCsIeLOBaHHAMM TOHKOTO CTPOeHHA KJIETOK 
-HOPMAJIBHBIX OpraHOB HM TKaHeli, B MoceHHe TOA NMOABIAIOTCA OTILeNbHbIC 
Padorbl, MOCBALLCHHBIe TOHKOMY CTpoeHHIO omyxoseBbix KseToK (7°). B srux 
MCCICHOBAHHAX MPOBOAHTCA CPaBHUTesbHOe U3y4YeHHe CyOMMKpocKoMMYeCcKOrO 
CTPOCHHA HOPMAJIbHBIX HM ONYyXOJIeBbIX KseTOK. Bbwio vccmeoBaHoO TOHKOe 
‘CTpoeHHe KeTOK KapIMHOMBI Opmuxa y mblweH, KmetoK MCA I-onyxouu (no- 
JIYYeHHOK WyTeM MepeBHBKH CNOHTAHHOM ONyXoH PpyAHO %Keresbl y MbILUel), 
KJICTOK aCIHTHOrO paka, KeTOK MepeBHBHOH renatombpl Hosukospa u JIT 124- 
KapUHHOMBI Meyenu y Kppic. [lomyuenuble JaHHble CBUeTeEMLCTBYIOT O CTPyKTyp- 
HOM CXONCTBe CYOMHKPOCKOMMYeCKOrO CTPOCHHA HOPMAJIbHbIX MH ONYXOEBBIX 
KeToK. MuHorjsa oOHapyXvBaeMble pa3yIMuHA Mex*KY HHMH, Kak YTBepK]alor 
MHOIHe HccleOBaTeIH, BbIPaxKalOTCA He B KaYeCTBEHHOM, a B KOJIHYCCTBEHHOM 
oTHomenuu. Tak, Pusexuur u [ommenpceep (*) B KeTKaX KapUHHOMbI Op- 
nmuxa u MCA J-omyxo7H B OTHUHeE OT HOPMAJIbHbIX SIMMTCJIHaJIbHBIX KJICTOK 
OTMeUaIOT CKYAHOe KOMHUYECTBO MHTOXOHAPHH, YacTO ypodHBOH opMbI u 6e3 
yeTKO BbIPaxKeHHOM BHYTPeHHel cTpykTypbl. B orfebHbIX XOPOMIO pasBUTbIX 
MHTOXOHIPHAX OMNyXOJIeBbIX KJICTOK MOX%KHO pa3JIMUMTb BHYTPCHHIOW CTPyKTypy, 
OjlHaKO OHA MeHee PeryJIAPHO OPHeHTHPOBaHa, YEM B MHTOXOHAPHAX HOPMAIb- 
HbIX KeTOK (7, “). OTH xe aBTOPbI YTBEPRK ator. TO B KyieTKAX MCCeMOBaAHHbIX 
onyxoseH SHomMasMaTH4ecKad CeTb MeHee PasBUTa, YEM B HOPMAJIbHBIX KJeT- 
Kax. Mekue rpanyabt no Manaqy He oOs3aTeIbHO CBASaHbI C MeMOpaHol, MHO- 
THe H3 HUX PacNonoxeHb! CBOOOMHO B IWMTOMNIA3SMe ONYXOMEBLIX KCTOK (we 

OjHaKO BOMpPOC O TOHKOM CTPOeHHH KIETOK MHOFHX ONyxoel ocTaeTcA HeHC- 
ceyqoBaHHbim. Kaxkyjaa paOora 10 STOMyY HOBOMY HesICHoMy Bompocy mpefcrasB- 
JIMeT W3BeCTHBIT MHTepec, PaclHpAd Hal NpescraBeHua 06 ocobeHHOCTAX 
TOHKOTO CTPOCHHA KeETOK Pa3IHUHbIX OMyXxouel. P 

Sanaueli WaHHol paOoTbl ABMIOCh H3syyeHHe CyOMMKPOCKONM4eECKOrO CTpoe- 
HUA KleTOK onyxonu BpoyHa—IIupea y kponuKos. JlaHHasd ONyXOub ABIAeTCA 
H31OOJICHHOH MOlebIO B IKCHEPHMEHTAJIbHOM OHKOMOFHH, TOHKOe *Ke CTpoeHne 
ee KleTOK JO CHX Mop B WHTepaType He ONHCAaHO. 

B nacroaulei pa6ore Opwia Kcnomb30BaHa Cesyioulad Metoquka. Kierounyto 
cycnexu3ui0 onyxonu Bpoyna —IIupca mpusnBanu KpoJMKaM B AM4KO B KOHue- 
cTBe 0,8 ma. Uepes 10 AHel Mocie MpHBUBKH PasBUBIyIOCA ONYXOJb Bbis1 ULM 
BaIH H 3 .2Ku3HeseaTenbHOM TKAaHM BbIpesanH KyCOUKH pasMepom |!—2 MM’, 
KoTopble TOTYAC (PUKCHPOBaJIM MO Ilanany 8 Gydep upoBaHHoM alleTaTMequiia- 
nom 1% pacTBope YerbIpexXOKHCH OCMHA pH 7,3—7,5 (°). CormacHo MHoruM 
iUTepaTyPHbIM JaHHbIM, 9TOT (PUKCaTOpP HanOoee COXpaHAeT MpwKN3HeHHHIe 
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crpyktypbl KierKH. IIpofomkurenbHocTh uKcallMu 4 daca. Jlanee KycouKkH 
ONYXOJIM MpOMbIBaIM B TeyeHHe 2—3 Yac. B MPOTOUHOM Bose, CiloackuBasHn 
B AUCTHINMpOBaHHO Bose HM nomena B 70° sTHOBbI cHupT. OSesBoxKHBaH HE 
u nocmenyroulaa OOpaSorka TKaHH MpOBoLMIHCb lo cuocoby Hpromana, BopucKo 
u Cpepiosa (*), HecKobKo u3MeHeHHomy B. IJ. Tuespim (?): 70° STHIOBbIE 
cnupr — 15 yac. (MoxHO XpaHUTb HM Jonbule), 96° stunoBbIt cuupt — | uae, 
aOcouOTHBIM cnupt — | uac, eMecb aOcoOTHOrO ciMpTa Cc alleTOHOM (i: 1) a 
10 MuH., cMecb aOcom1oTHOro cnupTa, alleToHa 4 MeTakpHuiata OyTuna (2: 1: 2) 
5 MMH., Merakpwiar OyrTuna 1 ac, cMecb MeTakpwlaTOB OyTHa Hu 
metusa (4:1) c qoOaBnenvem | Bec.% mepekucn CeHsouma (KaTalM3aTop) — 
1 vac. 3a1MBKa MpOBOAMNIaCcb B STY Ke CMECh, Pa3s/IMTY10 MO KeMAaTHHOBbIM Kall- 
cynam. Tlonumepu3altua mmpoBoquiach B TepMocTraTe Mmpu Temmleparype 50° 
B TeueHne 24 uac. SaTBepAeBUIMe OOKH C BKJIIOUCHHbIMH OObEKTAMM 3aTaUMBae 
nupamufot. Cpespi romuMHoh mpumepHo 0,02—0,03 » nowyyaau Ha oTeuecTBeH- 
HOM mMuKpotrome YM-2 xoucrpyKunu M. I. Kyntopa c mpimMeHeHveM cTeKJIAH- 
HOrO HOxKa, H3rOTOBMeHHOFO Mo cnoco6y, yKa3aHHomy Jlarra u TaprmanHom (°). 
K Hoxky HaMpoTuB pexkyileH MOBepXHOCTH MPHKNeHBaIN 3 WacTHIMHa BaH- 
HOUKY, B KoTOpy!O HasuBanH 30° sTunoBbIM cnupt. Honyyaemble mpH pesanun 
cpesbi coGupamucb M pacmpaBiaucb B MocnefHeM. Janee MeHOH ceTOUuKOH, 
MOKPbITOH TOHKOH KOJIOAMeBOH IMJICHKOH, JIETKHM MPpHKOCHOBeEHHeM CHUMaIi 
cpe3bI C MoBepxHocTH cnupra. Iloce BHICyYLIMBaHHA Ha BO3AyXe Cpesbl MIOTHO 
MmpHiMnatH K KomoqMeBol mieHke. Matepvan 3a1uBKH He yanasca. Uecne- 
JOBaHHe MOJYYeHHbIX TAKUM CMOCOOOM MpenmapaToB BesOCb Ha OTeYeCTBCHHOM 
mMukKpockone Tuna YOM-100 npn HanpsxeHuu B 60 KB. PororpadupoBanne 
yuacTKOB cpe30B MpoBosumu mpu yBernyennu 7 000 X, OKOHYAaTeJIbHOe yBelh- 
yeHve B ormeyaTKax B 14000 — 22750 x. 

Ha mpejcrapmeHHbix cororpaduax (puc. 1—3) us06paxkeHbl OTJebHbIe yua- 
CTKM KsleTOK onyxouu BpoyHa—lIIupca mpu 21€KTPOHHOMHKPOCKOMMYeCKOM HC- 
cmeOBaHHH. 

Apa onyxoueBbIX KCTOK OKPYyxKeHbI JBOMHOM AZepHOH OOom0UKOH, oco- 
Oe€HHO XOPOO pa3sIH4HMOH Ha puc. 3. WAjepHaa OOoN0UKAa YaCTO HMeeT BOJIHH- 
cTbIM Xapaxtep (puc. 1). Mecramu ona BUAYMBaeTCA B TIyOb Apa Ha HeEKOTOPOe 
paccrosHve (puc. 2). Buyrpn apa pa3mMuatoTcA (Ba KOMMOHeHTa: AepHas 
1a3Ma W AApbUUKH. SepHad Mia3Ma COCTOHT W3 MeIKUX rpaHysi, pacmosoxeH- 
HbIX Oolee HIM MeHee paBHoMepHo (puc. |) sH60 coOpaHHbIx B rpymmbl (puce. 3). 
ApbIUKO HUMeeT eTeCOpasHy!O (popMy HM COCTOHT 3 MJIOTHOM MaCCbI MeJIKHX 
rpanya (puc. 2). Bokpyr aqpbuuika B kjerKax omyxonu Bpoyna — [lupca He 
HaOOfaeTcA OrpaHwueHHOH MeMOpaupi. IlocmeqHee cormacyerca c uccmeqoBa- 
HMAMH J[PyPrX aBTOPOB, KOTOPble OTMeUAaIIH OTCYTCTBHE OOOJIOUKH BOKPYPF ALPbuL- 
Ka B KyleTKaX Apyrux omyxoseltt (7, °). 

IIna3ma Knerok onyxomm BpoyHa—IIupca cocrour 43 MeKUX rpanyyi, Kak 
MpaBWIO, Me€Hee MIOTHO PacnOJIOXKeHHbIX, YeM B Ape (puc. 1). B maa3zme o6ua- 
PYKMBAIOTCA MHTOXOHAPHH, SHACMIasMaTHYeCKan CeTb, BAKYONH HW OCMHOMMIb- 
Hble TpaHyJIbl. 

B orimune or CYOMHKPOCKONMYeCKOTO CTPOCHHA KJIETOK HEKOTOPbIX UCce]O- 
BaHHBIX onyxoueh (°°), B mWia3sMe KeTOK omyxomu BpoyHa—Tlupca o6uapy- 
*KMBAeTCA 3HAUNTEIbHOe UMCO MUTOXOHIPHH (puc. 1). MuTroxoHyApuu pa3sHuHbI 
MO BeJMUMHe, YaCTO JMMCOMAHOK M60 OKpyraok Popmbl. Ha HeKoToppix cpe- 
3aX BO MHOTMX MUTOXOHAPHAX pasmMuaeTCA BHYTPeHHAA CTPyKTypa B BuIeE 
TBOMHbIX MeMOpaH (puc. 2). 

B mna3me knerok onyxouu HpoyHa —Ilupca, B ormuyune or Apyrux onyxouelt, 
YeTKO OOHaPy2KUBaeTCA SHMOMMIasMaTHYecKad CeTb (puc. 3). B cryyasx, re cpes 
MpOwWe BOIb, OHA BEITIALUT Kak JWIMHHbIe HUTeOOpasHble JBOHHbIe MeMOpaHbl. 
YaCTO OKAHYMBAIOUMecd OyaBOBHHbIMH pacluMpeHuamy (pyc. 3); B Momepes- 
HBIX Cpe3saxX — kak Ily3bIpbKH. Ha MemMOpaHax MOXHO OTYeTIMBO PasmHUNTt 
MCJIKHe TpaHyJibl, KOTOPble MHOrHe aBTOPbI CBsA3bIBAIOT C Oa30c:HIbHOL cy6: 
craninei (*, *). Unorga MemOpaupl cBoOoHbI OT rpanyan, HW NocnexyHne pacmo: 
JIO*WKEHbI CBOOOJIHO B LHTOMIa3Me. 
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. 1. Cpe3 onyxoum Bpoyua-ITupea. Bugubl yuacrKa Puc. 2. Ta xe onyxomb, uTO H Ha puc. 41. Buguo 


X KJIeTOK C rpaHuuel MexKAy HAMH. Baepxy 4acTb Apo (2) C AMPbILKOM (0) TeTAeOGpasHoH (bopmbI 
a (a) c BOMHHCTOH OOoNOYKOH (06). B miasme— Caepxy—BnAyHBaHHe OOo0UKH (06) B rayOb sgpa 
MHTOXOHAPHH (m) B maa3Me—MHTOXOHJIpHH (mM) C OTYeTAHBO BbIParkKeH- 


HOH "BHYTpeHHeH CTpyKTYpoit 


Puc. 3. Taxxe onyxoub, uTou Ha pic. 1. Bugua yacth sgpa 

(1) c [Bolino% o6omouKoH (06). B  mulasMe eAHHNMUHbIe 

MUTOXOHApuHn (“) Hu Bakyown (6). Uerko oOnapyxuBaeTca 

9HonasMaTHuecKkad ceTb (9c). BBepxy caeBa—ocmnodiab- 
HbIe rpaHyvibl (2) 


B Wuroma3smMe Yacro OOHapyxKHBaloTca BaKYOJIM B BUMe CBETIbIX OKPYyrvioli 
bopMbl mycror (puc. 3). MHorga Berpeyatorca ocMMOduIbHbIe MMOUANHIe rpa- 
1yJIbl, pasHooOpasHble no tbopMe u BemMUHMHe (puc. 3). 

TakHM oOpa30M, 2IEKTPOHHOMHKPOCKOMMYeCKoe UCCeOBaHHe NoKa3av0, 
ITO TOHKOEe CTpoeHHe KyleToK onyxouu BpoyHa—lIInpca, B OCHOBHbIX YepTax CXOL- 
10e C TOHKMM CTPOeHHeM KyIeTOK Apyrvx omyxomel, uMeer CBOH OCOOeHHOCTH. 
B OTJIMYHE OT KIETOK OOJIDINMHCTBA HCCeAOBAHHbIX OMyXowel, B WWia3Me KeTOK 
mnyxonu Bpoyna — Ilupca oOHapyxeHo 3HauNTeIbHOe KOMMYeCTBO MHTOXOHI- 
PHM, YaCTO C XOPOIO BbIPaxKeHHOH BHYTPeHHeH CTPYKTYPOH, a TaKKe XOPOLo 
DaABBUTAA SHLOMIASMAaTHUeCKAaA CeTh. 


JlaOopaTopus aHH3OTPOMHBIX CTpyKTyp Tocty mato 
Axalemun HaykK CCCP 22 IV 11958 


UHMTHPOBAHHAS JIMTEPATYPA 
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4R. Gieseking, N. Schummelfeder, Zs. {. Krebsforsch., 60, Ne3, 379(1955) ° A. F. 
fo wea ts.on, AW. Ham, Cancer Res., 15, No 1,62 (1955), oH. atta, Jar. Har t- 
mann, Proc. Soc. Exp. Biol. and Med., 74, 436 (1950). ’S.B.Newman, E. Borys 
ko, M.Swerdlow, J. Res. Nat. Bur. Stand., 438, 183 (1949). ®G E. Palade, 
J. Exp. Med., 95, 285 (1952). 
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THCTOJOLHA 


B. A. KAPMbILIEBA 


V3MEHEHHE TKAHEBbIX 3JIEMEHTOB AMYHHKOB B YCJIOBHAX 
BbIKJIEKOUEHHA HEPBHbIX TAHTJIMVEB NAXHKAPNHHOM 


(II pedcmaeaeno axademuxom K. M. Beixoeoim 5 II 1958) 


Ponb HepBHoro (bakTOpa B OTHOMCHHH AMYHHKOB MHOPMMH HMCCeqOBaTeAMH 
HeNOOUeCHHBaeTCA, XOTA H HMeCTCH PAX SKCMEPHMCHTAJIbHBIX H KJIMHHYECKUX 
pa6or, NOKa3bIBalOWlMX Oombuwloe SHAYeHHE HeEPBHOH peryAWMH WA HOPMayb- 
Horo (pyHKUMOHMpOBaHHA XKeHCKHX rouay (**). 

Jia BEIACHCHUA 3HAYCHHA HEpBHOH peryJIAUHH AMYHUKOB HAMM HCNOb30- 
BaJICA anKaOW, MaxXuKapnuH, OOaalouluH CNOCOOHOCTHIO TOPMO3HTb MpoBele- 
He HepBHbIX HMIMYysIbCOB Yepe3 Tani WM flake MOMHOCTHIO BHIKIOUaTb UX. 
Dra Metoduka Oolee pawukKallbHa H MeHee TpaBMaTHUHA MO CpaBHeHHIO C Xupyp- 
PHYeCKHMH BMeWIaTeIbCTBAMH, KOTOPbIe NPHMeHAIH OObIIMHCTBO HCCTeOBa- 
rele. BosftelicTBve MaxXHKapmuba Ha BereTaTHBHble TavrvIHM He ABACTCA H30- 
JIMPOBaHHbIM, a Hepa3pbIBHO CBA3aHO C OOLLHM BJIMAHHeM Ha HepBHy! cucTemy (°). 
IlaxukapmuH MajIO TOKCHYEH, CTOeK. 

MatepWad HW METOAUKA UCCHeEAROBAHHA. ONBITH Opo- 
BOAMWIHCb Ha KOWKAX WM MOPCKHX CBHHKax. OMbITHBIM XXHBOTHbIM PacTBOp Ma- 
XUKaplnHa BBOLWICA [Ba pasa B JeHb MOAKOXKHO WHKNaMH Mo 14 AHeH. PasoBas 
no3sa 5—10 mr ua | xr Beca Teja »xuHBoTHOrO. LluKIbI BBEXeEHHA MOBTOPAMHCE 
c mepepprBamu B 7—10 quel. IlpoqomxKutTeibHocTb onbiroB or 2—8 Hellenb JO 
10 mec. KoHTposbHble %HBOTHBIe COepRKanuCb B TaKHX Ke YCOBMAX, HO Ma- 
XuKapnuna He nonyyanu. 

Ja W3yYeHHA pa3sBHTHA TKAHeBbIX 9JIEMeCHTOB AHYHUKOB B YCJIOBUAX BBI- 
KJIOUCHHA HEPBHbIX TaHrIHeB MaXHKapNHHOM OMBITbI CTaBMJIMCb Ha KOTATAX 
B Bospacte oT 12 aHel. KoxTponeM cmyxXuIM KOTATa OJHOrO Momera. OMH 
AWUHUK KaxKOrO *KHBOTHOMO, KaK MpaBHlO, (PUKCHPOBasICA B »2XuAKocTH Llen- 
Kepa C (OpMaJIMHOM, 3aJIMBaJICH B NapauH, pacKJablBayicd Ha CepHHHble 
cpe3bl TOMMMHON 7 ». IIpenapaTb! okpaliMBaIMCb a3aHOBbIM MeTOJIOM, TeMaTOK- 
CHJIMHOM C 303HHOM, 2Kejle3HbIM TeMaTOKCHJIMHOM, MHKpodyKcHHom. Bropoii 
AMUHUK (uKcHpoBasca B 15% HeliTpanbHoM tbopMaMHe uM *KuAKocTH AMA, 
packsialbIBaICA Ha Cpesbl C MOMOMbIO 3aMOpaxKHBAalOWlerO MHKPOTOMA, TOJILLN- 
Holt B 20—50 p. Vimnpernallua a30THOKHCIbIM CepeOpoM MpoBousacb MO MeTOsLy 
Tpoc—Buuabuiopckoro. Takai MeTro,uKa Mo3Bouia CpaBHUTebHO H3Y4HTb 
CTPOeHHe HW HHHEPBallHiO AHYHHKOB. 

CoOcTBeHHHe AanHHble. ONMBITHBIE XKUMBOTHbIe, Kak MpaByio, 
XOPOWIO MepeHOCcHJIH HHbEKUMM NaxXuKapnMuHa. Ofna M3 OMbITHBIX KOUICK OKa- 
3alacb OepemeHHoH. MnpeknH Maxukapnuna B Josax 5 mr ua | xr Beca Tena 
NPHBeH K NOABICHHIO KPOBAHHCTHIX BbIqemeHuH Nocne 12 unbekWH MH Hapy- 
ieHvio noxo_KH. Tlocne 17 uHbeEKIMH MpOMsONIe BEIKHIDIL. 

MsyueHve AMYHHKOB OMBITHBIX %KMBOTHBIX WM COMOCTAaBIeEHHe HX C AMUHUKAaMH 
KOHTPOJIbHBIX 2KHBOTHBIX MOKa3aJIO BOSHHKHOBeHHe XapaKTepHbIX H3MeHeHHIT, 
KOTOpble HacTyNaiW Mp BBeeHHH MaxuKapnuHa. Hapayy c oOulum orctaBa- 
HMeM PasBUTHA B AMYHMKAX KOTAT OTMCYeHO HaMune WereHepHpytoulNx pacry- 
IMAX POWIAKYIOB, TpaapoBblxX My3biIpbKoB HM OomLUIMX TpynM oBoronuli, peLKo 
HaOJOaeMbIX B KOHTposle. OOparuno Ha ceOA BHUMAHHe pacimMpeHHe KpoBeHoc- 
HbIX CocyoB. B CoeMMHUTebHOTKAHHOM CTPOMe AHYHUKOB B3POCJbIX 2KHBOTHBIX 


i: 


0 MHOPHX OBOMNTAaX IpH- 
OPpAvaIbHbIX comiMKy- 
OB Pa3BHBalaCb BaKyo- 
w3allHA MHTOMIAa3MbI, 
eCTPYKUHA siyep. 
SHauHTes bHbIe H3MeHe- 
MA HaOwOJanucb co 
TOPOHbI pacrywlux dou- 
MKyJIOB HU rpaacdoBbrx 
‘ysbIpbKOB. KomuuecrBo 
aCTYWMX (OuWIHKYyJIOB 
bWIO HECKOJIbKO MeHbILIe, 
€M y KOHTPOJIbHBIX 2KH- 
oTHBIX. IlourH Bo Bcex 
OIMKYIaX OTMeYaJIHCb 
pu3Haku JlereHepalnu. 
ipa OBOINTOB paciala- 
HCb WIM CMOPUMBaJInch, 
AaKYONM3HpOBaNach'H We- 
\OPMHPOBaslacb ILHTO- 
ga3ma (puc. 1). OBOWATH 
actc oTXoqumH ‘oT Oe- 
TalleH OOon0UKH. Hapy- 
Iaiocb pacriooxkeHHe 
OIMKYIAPHOrO 9IITe- 
ua. Mo.JIUKYJA PHbIe 
J€TKH  pacTArHBasiucb, 
TAHOBHIMCb BepeTeHooO- 


yuleCTRCHHbIX H3MeHeHHM He OTMeyeHO. YBeIMUMIMCh Lucrpoduyeckue Hapy- 
TCHHA B MPHMOPHaIbHbIX PacTYWMX CPoWINKyaX HM PpaadoBblx nysbippKax. 


Puc. 1. TunuyHo v3MenenHpiit pactymmit d@ommKya. Azpo 

OBOUNTAa pacnayaetca. L[uTonma3sMa CHJIbHO BakyOJIM3HpOBa- 

Ha. Buectaujaa o6on04uKa yTOMMIeCHa, OTXOLUT OT PouHKy- 

JiApHoro snuTetua. AwuynnK KouiKH. 19 nAbeKWMH NaxuKap- 

TMHa. Oxpacka asaHoBbiM Metonom. Muxpodororpadua, 
O6. 40, cx. 12 x 


a3HbIMH WIM OTPOCTYaTHIMH. MHorga PoIMKYAPHbIN SMNTeHH OrCYTCTBOBAa. 
KonuyuecrBo rpaaoBbix My3bIPbKOB Y OMHITHBIX XKMBOTHBIX BO3pPacTavlo 
puc. 2). B’rpaadoBblx Ny3bipbKaxX OBOMMTHI TakxKe, KaK NpaBMO, HCMbITbIBAIIH 


Puc. 2. Yaenuuerne yucsa rpaaoBbix Ny3bIPbKOB B AHYHAKE KOU 
xu. 19 uupeKuuit maxuKapmuHa. OxpacKa’ a3aHOBbIM MeTOJOM. 
Muxpodotorpagus, O6. 4, ox. 3X 


jOPULNBaHHe WAM pacnal AApa, BakyOMHSalMIo H TedopMallMio IMTOMIa3MbI. 


OOCTH PpaaoBbIX My3bIpbKOB Obl PacTAHYTHI, 


| JAH, 1. 121, Nb 5 


cbopma u3MeHeHa. Powin- 
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KYJAPHbI INMTeIHH B pe CyYaeB CTAHOBMICA OTPOCTUATHIM U oOpasoBbiBa 
cpoeoOpasHbili CHHUMTHH, 3a HATO NomocTb. B HeKoTOpbIx TpaaoBbix Mi : 
3bIPbKaX IIOBepXHOCT) 
(poIMKYIAPHOLO SMe 
TeIHA OblIa Hepo 
Has, MecTaMH HMeJHC! 

BbIpocTH!l. Bo MHOrHi! 
rpaaoBblx Ily3blpbKa! 
CoMUKYIAPHbIM 9TH 
TeMHU OblI OTCOCH 0} 
COe€ MH UT eI bHOTKaH 
HoH o6on04KH. Pom 
JIMKYJIAPHbIe  KJIETKi 
B HeKOTOPBIX culydaA! 
H30JIMpOBaHCh, CTa& 
HOBWJIMCb KPYIHbIMH 
KPyIvIbIMH HM pacnou 
raiuCb B  MOJOCTA) 
dbommukynos. WMuorg 
(OMWIMKYJIAPHbIA 90 
Telui TepA MHOrG 


Puc. 3. Kucro3Ho M3MeHeHHbIM AMYHUK MOPCKOM CBUHKH. CNLOHHOCTbh, CTaHOBHA 
Maccosaa rH6eb OBOWMTOB. 36 HHBEKUHH Maxnkapnuna. ca lake  oHoca0 
Oxpacka a3aHOBbIM MeTOooM. Muxpootorpadua. HBIM — KkYONYeCKH 
O6. 3, ox. 2X 


WH TWiocKuM. B Ha 
KOTOPBIX CJi HUI KOM CHIbHO pacTAHYTHIX TrpaadoBbIX My3bIPbKaX OBOLMMTHL 
SUTeIMAaIbHaA BbICTHIKAa MOJIHOCTbIO OTCYTCTBOBaIH. CreHKy UX orpaHuy 
Bala HCTOHYeCHHaA COCAHHHTeEIbHOTKaHHaA OOOOUKAa. 
B xKeJITbIX TeaX AHYHHKOB 
ONbITHBIX KOUI€K HW MOPCKHX 
CBHHOK OTMe¥eHO OOpa3z0BaHHe 
lleeH WH momoctreH. JltorenHo- 
BbI€ KJIETKH MWIOXO OKpalliHBa- 
JIMCb, LepopMupoBasucb. Mxor- 
a KeiTble Tela mpesBpatita- 
JHCb B OoblIMe MNy3bipy, 
CTeEHKY KOTOPbIX  BbICTHIA 
y3KHH COW YIMJIOULCHHbIX 
JIOTEHHOBBIX KIeTOK. [panna 
JIOTCHHOBbIX KJIETOK B H€KOTO- 
pbIX yyacTKaX HepoBHaa, Me- 
CTaMM BHJeH HX pacnay. Odpa- 
30BaHHe leneH HU MomocTel B 
*KEJITHIX TelaX, JlereHepaTuB- - 
HbI€e H3MCHCHHA JIIOTeHHOBBIX — 
KJI€TOK MPOH30lIIH U y Oepe- 
MeHHOH KOWKH. MoxkKHo mpey- Puc. 4. Kuctro3Ho u3MeHeHuple AMYHUKU MOPCKHX CBI 
MONOKUTb, YTO B 3TOM CylyYae  HOK. BowbwuxcTBo oOBouwnTOB noru6mu. Kucrot 


U3MeHEHHe XKeNTBIX Te ObIIO Sah BelmecTBe HB OONACTH SAHUHHKOBOL CeTI 
a HHBEKUMH MaxuKapmuna. OxpacKa | 
OMHOU H3 NPHUHH BbIKM bia. 4 ee 


Toqom. Muxkpootorpadua. O6. 3, oK. 2 
CuyibHoe pacuimpeHue, yBen- 


yeHHe NOOCcTeH OTMe€Ye€HO Tak>%Ke B AMYHHKOBOM ceTH PYAuMeHTax Ant 
HHKa. 

IIpv WivrerbHOM BBeweHHH NaxXukaprinna HapacTaJiW ABJICHHA JereHepalln 
OBOMHTOB, Pa3BHBalOCb KHCTO3HOe MepeporxeHHe MOJWIMKYJIOB, XKeITLIX TE 
M AMYHHKOBOH CeTH. (LMYHHKH COCTOAJIM H3 MHOFOUMCIICHHBIX KUCT Ppa3Hou cbopm 
M BeMUMHbI (prc. 3 u 4). Kpynupie KHCTHI 3HaUNTebHO TIPeCBOCXOAHIH pa3M 


PaMH BeCb AMYHHK. KopKoBoe BellleCTBO ObWIO HCTOHYEHHIM, KOJHUeCTBO Ip! 
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MOPAHAIbHBIX (POMHKYJIOB YMeHbUeHO. Y psa SKCNepHMeHTaIbHBIX 2KHBOT- 
HbIX, Hapsy C MACCHBHBIMM ABJICHHAMM JlereHepallu, OTMeYeHbI MHOMKECTBEH- 
Hbl€ MHTOTHYECKHE JeIeCHHA KeTOK COJIHKYAAPHOFO SMHTeNUA, TIOTCHHOBbIX 
KJI€ETOK 2KeJITOFO Tela H Ip. 

SHAUMTeIbHBIX H3MeCHEHHH B MOp(OOrHH HEPBHBIX 3IeMeHTOB OTMeueHO He 
Opiio. HepBubie BONOKHA B SHYHHKAX BEIABIAIUCh JOBOMbHO xopomo. Or 06- 
JlacTH BOPOT MHOTOUNCJICHHbIe MYYKH MAKOTHBIX H O€3MAKOTHBIX HePBHBIX BO- 
JIOKOH Pa3BeTBJIAJMCb B CTPOME, OKOIO COCY}OB, B (pOMWIHKYJIaX MH XKeJITHIX Te- 


JIAaAX. JLoBobHO YaCTO NO XOAY HEPBHbIX BOJIOKOH MOXKHO ObINO OTMCTHTb Bapu- 


KO3HOCTH. OKOHYAHUA HEPBHBIX BOJIOKOH B CTpoMe Walle BCero CBOOOLHBIe MWIH 
C KOHIEBbIMH ITYrOBKaMH, Mere bKaMu. Bokpyr cocyoB Obliw HalieHbl MHOro- 
YHCICHHbIe CETEBHAHbIC PasBeTBJICHHA, OKOHYAHHA B BUJe KYCTHKOB, K/1YOOUKOB 
M KOHIeBbIX YTOMeHHH. LIpHumMopuasm buble (oIMKYJIbI OMIeTAIHCb CeETeEBUHBI- 


MH pa3BeTBJICHHAMH HEPBHbIX BOJIOKOH. CBOOOJHbIe HEPBHbIe OKOHYAHUA Obl 


OOHAPyXeHb! OKOJIO PacTYMIMX (POMMNKYOB HB CTeHKaX rpaacboRbIxX My3bIpb- 
KoB. Ha HeKOTOpbIX MpenapaTaX MOXHO ObWiO NpocieqUTh HaM4He Hemocpel- 
CTBCHHOFO KOHTaKTa KOHILCBbIX HEPBHbIX BOJIOKOH C OBOLLNTaMM. HepBuble BOJIOK- 
Ha Pa3BeTBIAIHCh BONH3H JereHepaTHBHO H3MCHEHHHIX (POJIMKYJIOB, B aTperu- 
4YeCKHX H KEJITHIX TeaxX. OOWIMPHbIe APeBOBYAHbIe pasBeTBIeEHHA pacmosara- 
JIMCb OKOJO PaCIIMPeHHbIX KaHaJIbIleB AHYHHKOBOH ceTH Hu 3mo00dopoHa. Muorne 
KOHIUeBbIe HEPBHble alMapaTbl HMM NOMUBaICHTHbIM XapakTep. 

Sakmtwuenne. [IponeqeHuple 9kcMepHMeHTbI MoOKasbiBaloT, 4TO MIpH 
HapylWeHHW HHHePBallHi AMYHHKOB BCEACTBHE BbIKJIOUCHHA HEPBHbIX PaHriveB 
NaXHKapNuHOM MponcXoAAT TyOoKHe JlereHepaTHBHble H3MeHeHHA HU THOeNb 
3HAUHTEIbHOH YaCTH MOJOBbIX KJIETOK, HapyllaeTcHd HOpMaJIbHOe TeYeHHe OBO- 
reHesa H cospeBaHHe (OJJINKYJIOB, Ppa3sBUBaeTCA KHCTO3HOe Mepepork enue ro- 
Hal. IlonyueHHble JaHHble NOLYepKHBAaOT POJIb HEPBHOFO cbakTOpa B pasBUTHU 
roHayl MH NOKa3blIBalOT OWIMOOUHOCTH MpekcraBleHuli pala aBTOPOB, CUHTAIONLMX, 
UTO HEPBHble 3ICMCHTbI B AHYHHKE PasBHBalOTCA HM MpHoOperalor ompeesenHoe 
(PyYHKWMOHAIbHOe 3HAYeHHE TOMbKO C MepHosa NOMOBOK 3pesOcTH. 

Hapywenne WHHepBallu AMYHHKOB, MPHBOMAUlee UX K 3HAYNTEMbHOM JMC- 
Tpocdbun WM KHCTO3HOMY MepeporxeHuIO, MOUTH He YUNTbIBAerCA KJIMHHIWLMCTaMhH, 
XOTA STOT BONpOc HMeeT, HECOMHEHHO, Ooblioe 3HAaYeHHe — He TOJIbKO TeopeTH- 
yeckoe, HO H KJIMHHYeCKOE. 


Psa3aHcKu MeMMUWMHCKHM MHCTHTYT Toectynuso 
um. HM. IT. Tlapnopa 5 II 1958 
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Jloxnayn Akayemun nwayk CCCP 
1958. Tom 121, N85 


[PHCTOJIOLH 4 


1O, Ji. CYTYJIOB 


PEAKTHBHbIE PASPACTAHHA TKAHEBbIX 3JIEMEHTOB | 
3NEHAUMAJIbHOH OBOJIOUKH 


(ITpedcmaenexo akademuxom K, M. Botkoeoim 5 II 1958) 

Tlo MHOTOUMCIeCHHLIM JINTepaTyPHbIM JaHHbIM, BHYTPCHHAA MOBePXHOCTh, 
rouIOBHOrO MO3ra YeNOBeKa Y MOJIO[bIX 3JOPOBbIX CYOBEKTOB MpecTaBAeTCA 
6olee WIH MeHee POBHOH, riaqKOH, NOKPbITOM Ha BCeM IIpOTAKeHHH TL ACTOM | 
QNUTeIHAIbHbIX KeTOK. CyO3NHTeIHaIbHbIM COM MMeeT JOBOJIbHO CJIOXKHOE! 
CTPOeHHe, OH He OMMHAKOB B pa3sHblX OTWeaX, AHATOMO-(PH3HONOFHYeCKH CBA3AH | 
c 9mMTeIveM, OOpa3ya BMecTe C HHM BBICTHJIKY MO3POBbIX Ke YOUKOB C ompe-| 
JleeHHOH CHcTreMoH KpoBocHaOxKeHHA HM MHHepBaltuy (1 *). C Bo3pacToM Ha 
MOBEPXHOCTH SMeHAMMAabHOH OOOOUKH, BbICTHIAaIOWeH MONOCTH Mo3ra, NOAB- 
JIAIOTCA HEPOBHOCTH, BbIPOCTH!, YryOeHHA, TOJIIMMHA ee Jake B COCeHAX y4a- 
cTKaX CTaHOBUTCA elle Oouee pasM4HOH. Beipocrhl SNeHAMMbI AaBHO NOYUMIE | 
HasBaHHe GOAleK, H CTPOeCHHe HX HeOMHOKpaTHO u3yyasocb (* 2°). Tloapnenue 
OnalleK y WOJeH oTHOCHTCA K Bo3pacry 40—50 mer. Hapsaay c ux oOpa30Ba- 
HHeM MIpOHCXOAAT H Apyrve H3MeHeHHA 2STIeHHMBI. 

Sayauel HacToALleH paOoTbl aBIAeTCA MOpdomOrHyecKoe H3y4eHHe PeakTHB- 
HbIX paspacTaHHH SMeHIMMaIbHOH OOOOUKH B HOpMe u MatTomoruu. MccmeqoBa- 
HHe MpOBOLWIOCb Ha UeNOBeEYeCKOM MaTepHale. 

OObeKTOM AIH CPaBHHTeJIbHOTO aHaH3a ABMAaCb INCHAMMAasbHaA OOOMOU- | 
Ka, B3ATAA OT TPYNOB WecTH MpakTH4eCKH SHOPOBbIX WOJeH, NOrHOWIMx OT cy- 
yaHHbIX TpaBM, H OT TpynoB 14 woe, y KOTOPbIX HMenacb XPOHMYeCKad yMe-. 
PeHHO BbIPaxKeHHad BHYTPCHHAA BOJAHKa TOMOBHOTO Mosra. MbI HCnONb30Ba/IK 
TOJIbKO Te Cy4aH BHYTPeHHeH BOAAHKH, KOra I!pHYHHOH ee pasBUTHA ObIIO 3a- 
TPyMHeHHe OTTOKA IepeOpo-cNMHaIbHOH MKHAKOCTH BCENCTBHe CaBeHHA pas- 
JIMYHbIX OTAEIOB BEHTPHKYJAPHOH CHCTeMbI (ONyxXoubIO, Mapa3suTapHo KHCTON). 
Matepuan Opaica sepes 6—18 yac. nocne cmepTH, dukcupoBasca B 10—12% 
pactBope dopmatuna 10—15 cyrok u G6onee. UcceqoBanne mpoRogumoch Ha 
MOMepeuHbIX Cpe3axX H TOTAJIbHbIX .TWICHOUHEIX. Mpenapatax: Cpesbi A MJIeHKA 
OKPallIMBasIMCb T€MATOKCHJIMH-303HHOM, Mo Toumpiepy, no Mannopu, ummper- 
HMPOBaIMCb COJIAMM CepeOpa Ha PeTHKYJIHHOBbIe BOOKHa Mo PKyxuny, Ha acr- 
pollurapHyto rimio no Kaxay u Ha HepBHble BOJOKHa NO MOAMuKayNH MeToa 
Tpoc — Buapbuosckoro — Jlappeurbesa. 

Y MOKMAbIX MpakTHYeCKH 34OPOBbIX JOJeH BbIPOCTHI ZTCHAMMAIbHOL BbI- 
CTWJIKH MO3TOBbIX KesyROUKOB OTMeYaHCb HAMM JOBObHO HOcToAHHO. Uem 
BO3PaCT CTApUle, TEM STIEHTMMAJIbHbIC OAK BCTPeualorcsa Yale, OHM 3aXBaTbI- 
BaloT OoMbLIMe YYAaCTKH, MOryT CIMBaTbCa, OOpasyxA THXKM M Mato, BRICTyMal0- 
Me Ha NoBepxXHocThiO. EXuHMYuHbIe HeOoMbUIMe OIALIKUM YaCTO MOKPbIThI STeH- 
AMUMAJIbHBIM SIMTeNIMeM, KOTOPbIM Ha BepXyMIKe UX 3HauMTebHO ynmolaerca, 
NpHyeM MONepeuHHK KJIETKH MOKeT B 2—2,5 pasa MpeBOCXOAUTb ee BBICOTY. 
Ha OombuIMX HM CAMBalONUXCaA BbIpocrax smMTenuit orcyrerByer (puc. 1). Cne- 
IWMabHbIe METOAbl OKPaCKH NOKa3asiM, YTO OAWIKM MpecTaBatoTr co6olt pas- 
pacTaHHA MaKpoOrJIMo3sHOlt TKaHH. HeOospuiue eXMHMYHbIe COCTOAT B OCHOBHOM 
U3 aCTPpOWMTOB. C yBeMYeHHeM Pa3MePOB B HUX NOABNAeTCA GombIoe KOnUe- 
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Pue. 1. PeakTupupie Ona Tl 
as AIUKH SMCHAHMbI NepexHero por n OMOBHOTO 
a OOKOBoro *KenyA0OUK 
MosrayesiopeKa. OK. 10, 06. 20% howe eh tee 


Puc. 3. PeakTHBHble paspacTaHHA HEPBHHIX BOJIOKOH HeMOCpeACTBCHHO NO STCHAHMaJIBHbIM 
SnUTeIHeM JHa YeTBeproro 2»*xesysouKa. Ox. 10, 06. 90% 


Puc. 4, Puraurckas Kon6a pocta B CyOSMHTeHaNbHOM CJI0e Me JHasbHOH CTCHKH MepeAHero 
pora 6oKoBoro *KeyAOUKa roMOBHOrO MOsra uenopeka. Ox. 10, 06. 40% 


ILAH, T. 121, Ne 5, CyTyzos 


CTBO I'vIMO3HBIX BOJOKOH. ACTPOLHTbI TepsAtoT CBOIO IpaEWbHY!O (opmy, craHo- 
BATCH THTaHTCKHMH HM ypoJMBbIMH. 


eee TAROKE YBCIMYCHHE PETHKYMHOBBIX BOMOKOH, PacTyUHX 13 

O6pa30BaHne Ou ALEK HauHHaeTCA Beerwa Cc NpomMdepalun acrpounTos B 
cyOsIHTeMaIbHOH TKAaHM M MOABIeHHST ManeHDKAX OyrOpKoB, BbICTyMaroulUx 
B MPOCBeT 2KeyNoukoB. Muorve u3 HuX C CaMOrO Havana OKAa3bIBaIOTCA JMUIeH- 
HBIMH SUUTCMaNbHOTO MOKpoBa. B stom cylyyae paspactanue raun coueraetca 
C HSPASBICHHEM SmMTeIHA. J[pyrue NOKPbITb HECKOMbKO YIWIOUICHHBIMM aneH- 
AUMEPIMH KileTKaMH. BoocuexcTBHM OAK BCerqa yrpauMBalor amuTenuab- 
HBI€ KJICTKH, NOBEPXHOCTb UX CTAHOBUTCA HepoBHOH. Bo3sHuKHOBeHHe BbIPOCTOB 


Pue. 2. HepBubit annapaT Onauiku 9MeHAUMbI TpeTBero 2%KeMyLOUKAa POMOB- 
Horo Mosra YenoBeKa. TorasibHbili mpenapat. Ox. 10, 06. 40x 


STeCHAUMbI ABJIACTCA B UACTH CYUAeB BLIPAKeHHEM PereHepaTOPHbIX Mpoweccos. 
Ha mecte norvOulero H HepereHepupyloulero SNCHAUMAJIbHOTO STUTeEIMA paspa- 
CTaIOTCA TKAHEBbIe 3JICEMCHTbI OOOMOUKH, TIaBHbIM OOpa3s0M Makporusa, OOpa- 
3yA OpraHocnelMpuyeckue PeaKTHBHble CTPYKTYPbI, MOCTHTawoulue TOpo Oowb- 
IHX PasMepos. 

Ha pa3pacrauve oO0l0UKH OKasbIBaeT BJIMAHHe TPeHHe COMpukacarouluxca 
NOBepXHOcTeH B %KeNyOUKaX (HMCHHO B 3THX MecTaX OTMeYaOch HanOowbluee 
KOJIMUeECTBO OALIeK), a TAKHKE USMCHEHHA LaBJIeHHs WepeOpo-clHHaJIbHOM *KUI- 
KocTH. Halo yuuTbIBaTb, YTO C BO3PaCTOM STIeCHAMMaJI bHaA oboouka, Kak H Bce 
OCTaJIbHBIC TKAHH OPraHusMa, CTaHOBHTCA MeHee MaCTHYHOH. HecomHeHHo, 
4TO H JMCUMPKYJIATOPHbIe ABJICHHA, HapylWleHve MHTAaHHA OOOMOUKU, HaOs10- 
JlaeMble B MOXKMIOM BOSpacte, Urpalor olpexeneHHy!O powb. Takum oOpacom, 
paspacraHve SMeHAUMBI C OOpasoBaHHeM OIALeK B MOXHIOM BO3pacTe HeoOxo- 
MMO pacCMaTpuBaTb Kak ee PeCaKTHBHO-BO3pacTHble H3MCHCHHA. 

Upesppmalivo unrepecHo crpoeHue HepBHoro annapata OAK. Ec B OK- 
pyKalouleH SMeHAMMe HEPBHbIe BOMOKHA UAYT OoMee WIM MeHee MPaBMJIbHO, TO 
B TKaHM OAWIKH XO], HEPBHBIX OTPOCTKOB CTaHOBHTCH KpaiiHe 3amyTaHHbIM. ITO 
OUCHb XOPOWO OOHAPy2KUBaeTCA Ha MWICHOUHBIX Mperapatax (pue. 2). Ha no- 
BePXHOCTH OI ALeK, JIMIMeHHEIX STICHMMAIbHOTO SMIUTEMHA, BAAHbI TOHKHE HeEpB- 
Hble BOOKHA, COpasyloulne 3aBuXxpeHua. KomuyecTBo YeTOK NO XOJly OTPOCTKOB 
HeECKObKO Goble, YeM OObMMHO, (hopMa HX pasHooCpasHa, HeMpaBubHO-OBAaIb- 
Had HW wapoBuguaa. Hexoropple HepBHble BOMOKOHMa OKAHYHBAIOTCA B Buje Oy- 
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aBOBHJHbIX YTOMMMCHHH Hin Mererek. Berpeyatorca 4 CBOOOAHbIe OKOHYAHHA, 
nmpaBla K HUM Hao MOAXOJHTb B AHHOM Cly4¥ae OCTOPOXHO UW YYMTHIBATb BO3- 
MOXKHOCTh apTedaxroB. Ha moBepXHOCTH OTebHbIX OIAMeK HaOsOAaroTCA 
HePpBHbI€ OTPOCTKH C PesKO ruepTpodupoBaHHbIMM KoOam¥ pocra. OnucaHnuble 
H3MeCHCHAA HEPBHOPO alimapata B OALWIKAaX SIeCHAMMbI Halo paCCMaTPUBaTb TOKE 
KaK peaKTMBHble paspacTraHua, COApy2KecTBeHHble C peaKTHBHO-BO3pacTHbIMH 
H3MCHCHHAMM SIICHIMMaJIbHOH BbICTHIKH %KeYOUKOB Mo3ra. 

Visyyenue sneH{MMabHOM OOOMOUKH Mp XPOHHYeCKOH YMepeHHO BbIpPAarKeH- 
HOll BHYTPeHHelt BOAAHKE TOJOBHOTO MO3ra MOKa3aJl0, YTO Ce CTPOeCHHe 3aBHCHT 
OT JJ{MTeIbHOCTH MaTomorMyueckoro mpouecca. B pe3syibTrare HasIM4YHA B TeUe- 
HHe OMpeleeHHOrO BpeMeHH MOBbILIeCHHOrO BHYTPHKeNyAOUKOBOrO aBJeHHsA 
MpOHCXOAAT PeaKTHBHble H3MeHCHHA B SICHAMMe UM B ee MHHEPBallMOHHOM alita- 
pare. Bo-nepBbix, HaOmloaloch yToullleHue CyOsTIMTeMMabHOTO COA 3a CueT 
paspacTaHuA TIMOSHBIX alemeHTOB. IloceqHee Yallle OTMeYaOCb B HanOoulee 
y3KHX MeCTaX %KeyIOUKOBOH CHCTeMbI (OO1aCTb MOHPOeBOrO OTBeEPCTHA, YeTBep- 
TbIlt %KeyoveK), a TakxKe B oTAenax, Te HaOOfalocb HaHOoVIblllee pacrar*Ke- 
He OOONOUKH. Kpome yToJIlleHHA ITCHAHMbI, OOHAPYXKUBAINCh ee paspacTaHHs 
B Bue BbICTYMOB, KOTOPble MO THCTOMOrHYeCKOH KapTHHe HHYeM He OTMMYAIMCb 
OT BbILeCOMMCaHHbIX CMHMUHbIX HW CJIHBaIOUMXCA OJIAWIeK y MO*KMIbIX JrOMeH. 
MecramMu 6AUIKM, CIHBadcb [pyr c ApyroM, oOpa30BaiiM CO*KHbIA Mepener 
BbICTYMAa!OlLUX Hal, MOBepXHOCTHIO PIHOSHbIX THXKeH C MaJIOH3MeHEHHOK MexKLy 
HMMM 3MeHIMMOH, NoKpbiroH smuTenueM. Co3faBalocb JIOx%KHOe BuevaTeHHe 
O KaKHX-TO YryOeHHAX, 3alaeHHAX smeHLuMbI. Kpome Toro, B psdle cryuaeB 
OTMeYaICH MOMpyKUOH POCT INCHAMMANbHOTO SNUTeEIHA, C OOPas0BaHHeM TPy- 
Houek, THKEeH KIETOK, BPaCTAaIONHX B TOIy OOonouKH. Kak u3BecTHO, TakHe 
Ke ABICHHA ONMCHIBAIHCb pH H3y4eHHH MpolleccoB pereHepallMu 3NeHAuMBET (17). 
B orjleIbHbIX MeCTaX Mb HaOIOJaIM paspacTaHve OOOOUKH B BUJe COCOUKOBbIX 
BbIPOCcTOB. BaALIKH JIOKaJIM3YIOTCA B OCHOBHOM B TeX MecTax, re Co3aloTcA 
YCJIOBHA NOBbILIeCHHOrO aBJICHHA, OOJIbLIOM CKOPOCTH WIM 3aBUXPeHHA MOTOKA 
llepeOpo-cNHHaIbHOH *KUAKOCTH. B TKaHH OAWIKH OTMeUaIOTCA 3HAUHTe/bHbIe 
U3Me€HeHHA HepBHOrO alllapata, NOXO*KHe Ha BbIMeOMMCaHHble HW OTAMUAaIONLHeca 
TOJIbKO TEM, ITO OHM BbIPaxKeHb! Goee pesko. 

CpBoeoOpa3HbIMH PeaKTHBHbIMH CTPYKTYpaMH SMCHAMMHOM BbICTHIKH MO3ro- 
BbIX %KeIYOUKOB YeOBeKa B CJyuaiX XPOHH4eCKOH BHYTPeHHeli BOJAHKU 
ABNAIOTCA Pa3spaCTaHHA HEPBHbIX BOJIOKOH C OOPa3OBaHHeM CJIOMKHbIX MOTKOB, 
KJIYOKOB MH rHraHTCKHX KOO pocta (puc. 3 Hw 4). HepBubie BoOKHa — Kak TOH- 
KHe, IWeCHTpaJIbHOrO NpOHCXO*KAeHHA, TAK H Oomee TOJICTbIe, BPACTatOUlNe B ZIIeH- 
J\MMY H3 MATKOM MO3roBOH OOO/OUKH,— 3HAYHTeIbHO U3BUTHI, XO UX 3anyraH, 
OTMeYaeTca Oo bee 10 CPaBHEHHtO C HOPMOH KOMUeCTBO YeTOK, B3AYTHH. UerKn 
MHOrooOpasHbl NO (opMe HM BeHUnNHe, HaOmOMaeTcA pa3nuuHaA UX apreHrTo- 
(phubHOcTb. PeakTuBuble paspacTaHus HePBHbIX BOJIOKOH OGHAPyKUBaNCh 
uacTO H B MaKPOCKOMHYeCKH MajlO H3MeCHEHHBIX yuacTKaX 9MeHquMbI. B muTe- 
parype MMelorcH ykKa3aHHA Ha OOpasoBaHHe COXKHBIX MOTKOB H 3aBHXpeHHit 
HePBOB B MATKOH Mo3sroBohH oO6osouKe (12,18). B. K. Beneukui cunuraer nolo6- 
Hbl€ M3MCHCHHA Pe3yJIbTATOM JWIMTeIbHOTO pasqpaxenua. M36ntrounoe paspa- 
CTaHHe He€PBHbIX BONOKOH B STeCHAMMe Mp XpOHM4YeCKHX BHYTPeHHUX BOI AH- 
KaX FOJLOBHOFO MO3ra MOET ObITh OTUACTH OOBACHEHO e€€ PaCTAXKeHHEM UH HaH- 
4UHeM JVIMTEJIbHOTO MOBbIMeHHOrO JaBmeHun. HecomMHeHHO, YTO H3MeHeHHA Cco- 
cTaBa WepeOpo-CNMHaIbHOH %KUAKOCTH TOKE Urpalor OMpeeMeHHVIO POb B UX 
reHese. 

Bee 9TH JaHHble yKasbIBalOoT Ha CYLeCTBOBaHHe CBOeOOpa3sHbIxX BO3MecTH- 
T@JIbHO-PereHepaTOPHBIX MpoleccoB Ha BHYTpPHKeTyJOUKOBOH MoBepxHocTH 
mo3sra C OOpasoBaHHeM OpraHocnelluduyeckux crpyKtyp. MogoGunie peakruBuble 
CTPYKTYPbl Ha CepO3HbIX H CHHOBHAJIbHbIX OGONOUKAX OMMCcHIBauce M. A. Ba- 
POHOM KH ero coTpyduukamu (1). 

SHauTed bHbIC M3Me€HCHHA HePBHOTO ammapata B cjyYadx XpoHMuecKoli 
BHYTPeHHeH BOAAHKH FOOBHOTO MO3ra CBUJeTebCTBYIOT OO H3MeHeHHON pelten- 
(HM B YCNOBHAX NOBbILMeCHHOTO BHYTPWKeYMOUKOBOTO aBJIeEHHA M eile pa3 
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lOATBEPKalOoT PONb SMCHAHMbI, KaK OpraHa, MPMHMMaloMlero yuacTue B peru- 
TpalluH UM peryJAWHH KONMYeCTBa H COCTaBa WepeOpo-cnHHabHO 2XKAKOCTH. 


Ps3aHCKHi MeQMUMHCKAM MHCTHTyT Tlocrynusio 
um. VM. II. Ilapnopa 29 I 1958 
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-Jlorxann Axkagemuu Hayr CCCP | 
1958. Tom 124, Ne 5 | 


FHCTOJOPH A 


10. H. UENPAKOBA 


CTPOEHHE HW FHCTOPEHE3 PJIOTOUHbIX 3YBOB HEKOTOPDbIX 
BUOB KAPIIOBbIX PbIb 


(ITpedcmaeaeno axademuxom H. H. Ulmanveaysenom 1 IV 1958) 


JIurepatypHbie JaHHble No MopdouorMu, PHCTOMOrHu U rucToreHnesy TylOTOU- 
HbIX 3YOOB KapNoBbIX PbIO HEMHOPOUHCIeHHDI U MPpOTHBOPeunBB ( = 

Hamu usyuanucb rioTouHble 3yObl y 3010TOrO Kapaca (Carassius auratus L.), 
neta (Abramis brama L.), nnorspt (Rutilus rutilus (L.)), casana (Cyprinus 
carpio (L.)) u ycaua (Barbus barbus (L.)) — HayuHHaa C MOMeHTA€ BbIJIyMIeHHs. 
IIpenaparbi mo rmorouHbiM 3yOaM 30/I0TOrO Kapaca HW ca3ana Jlea/iWcb HaMy; 
NO MWIOTBe, ycady H Jelly MbI MOb3OBaIMCbh MpelapaTaMu U3 KONMeKWUU pod. 
C. B. Emenbanopa, 3a TO BbIpawKaem emy ruryOokylo OnarosapHocTh. 


Puc. 1. Crpoenne mepBuunpix r0TOuHEIx 3y60B 3070TOro Kapacs. a — KoCTHBIE 
KJI€TKH B CTeHKe 3y6a (/ = 5,5 MM), ox. 15, uMMepcua; 6 — NepBHYHEIe roToU- 
HpIe 3yOni (/ = 6 mM); ox. 15, ummepcus 


PuKcupoBanca Marepvan 2%uKocTamu IlenKepa u Byaua. Jlexanpuunauna 
NpoBoswach B 5% asoTHOH KUcnoTe Ha 10% ranuepuHe. OtextHI OKpallluBa- 
JIMCb TOTAIbHO OOPHbIM KapMHHOM C AOKPackoll cpe3oB Ha cTeKax no Masopu 
HM 2KeJlC3HbIM TEMATOKCHIHHOM No Talifenratiny. 

Ilpu usyyenun mpenapatos MbI OOpaTHiM BHUMaHue Ha pasimuAH Xapaktep 
TKaHel, OOpa3sy!OUlux NepBUYHbIe H CMeHHbIe PIOTOUHbIe 3yObI. 

Y BCeX W3Y4eHHBIX BUZOB NOCIe BbILYIeHES MepBHYHBIe TOTOUUBIE 3yOnl 
PacHolOAeHbI B NBa pAa, HMCIOT KOHMYecKy10 (popmy (*), He BLICTyMatoT B Mpo- 
CBeT TiOTKH. BecbMa BO3MO2KHO, YTO OAM CI KAT ONOPHOH cTpyKTypow Aa 
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GobWero pacnpaBreHHA cCKauaToH OOMACTH PIOTKH MPH bXaTebHBIX IBU- 
*KeEHHAX. CreHka 3yOa TOHKaA, B Heli BHJHBI K1eTKH (puc. | a). Kaerku 2TH 
HeNpaBWIbHOH (popMbi C XapaKTePHbIMU OTPocTKaMH. KanasbleB, THMMUHBIX Jia 
ACHTHHa, HH B alMKaIbHOH, HH B eHTaibHOH Yacru 3yOa Her. KoponKa 3y6a 
MJIOTHO CpOCacCb C KOCTHBIM YeXJIMKOM JlyKKH, HM TKaHb, OOpasyloulaa 3y6, 
MUKPOCKONMMYECKH He OTIHYaeTCA OT KOCTHOM TKAHH YeXxHKa (puc. | 6). Knerku, 
Okpy2KaloulMe NMepBHYHbIe 3yObl, He MOXO*KU Ha 
SNUTeIMaIbHbIe KIeETKH. OTO THMHYHbIe Me3eH- 
XHMHBI€ KI€TKH C KPYIVIbIMA AApaMu, XoOpotito 
3AMeCTHBIM AJ,PHIMIKOM, Mpo3pauHoH mna3mon, 
HamomuuHarollue octeoOjactel (puce. | 6). TIpo- 
CTPpaHCTBO BHYTPH KOPOHKH 3anOHeHO Kpyr- 
JIbIMA Me3CHXHMHBIMH KyeTKaMH. Bce  BplUle- 
cKa3aHHoe MpHBOJMT Hac K_ BBbIBOAY, YTO 
CTCHKH Me€PBHYHbIX FIOTOUHbIX 3YOOB OOpa30Ba- 
HbI KOCTHOH TKaHbIO. 

KoctHad TKaHb y pbl6 No CBoeMy cTpOeHHIO 
OTMMYAeTCA OT KOCTHOM TKAHM BBICIINX 03BO- 
HOUHBIX (*). KocTruble KmeTKH Y pbIO—9TO MaseHb- 
Kue yrmoBaTble KJI€TKH, Hecyllive OHH wiv 
HECKOJIbKO OTPOCTKOB. Cama KOCTs G6oulee KOM- 
NakTHa HM MOUTH HE MMeeT MoocTen. 

B janbHeHiiem MepBY4Hble MIOTOUHbIe 3yObI 
YBEJIMUMBAIOTCA B pa3Mepe, BbiJaioTcd B mpo- Puc. 2. Crpoenue crenKu cmen- 
CBeT TVIOTKH, COXpaHAA KOHMYeCKyIO cbopmy, Sarl ah e 3y6a y s0JoTO- 

paca (1 = 25 mm); ok. 7, 
H (bYHKIMOHUpyIoT Kak HacTosuMe 3yOnl. uMMepensa 
Muxkpockonmueckoe cTpoeHHe HX He MeHsAeTCH. 
CmenHa MepBHUHbIX TOTOUHBIX 3YOOB IIpOHCXOAUT Y H3YYCHHbIX HaMH KapmoBbIx 
Ha atane E. 

Tnorounbie 3yObl Mocelyouux reHepalul NO MHKPocKonMyecKoMy CTpoe- 
HHIO pe3KO OTJIMUAIOTCA OT MePBHUYHbIX PMIOTOUHBIX 3yOoOB (puc. 2). Ito — Tu- 


Pue. 3. 3axmankKa cMeHHOrO raoTouHOrO 3y6a y 30I0TOrO Kapaca, 
oK. 7, HMMepCcua 


Muna JCHTHHHAaA TKabb, MPpOHH3aHHad KaHaJiblIlaMu, MaJIO YeM OTIHUAIOULAACA 
oT JlCHTHHa BHICHIMX MO3BOHOUHBIX. B Oa3anbHOH yacTu 3yOa ReHTHH He3aMeTHO 
mepexOUT B KOCTb. [ 

Paylom co «B3pocibiM» 3yOOM HauHHaeT 3aKsaMbIBaTbCA HOBbIM 3y6, coelH- 
HeHHbIit C 2IIHTeIHeM KJICTOUHBIM MOCTHKOM (pyc. 3). OMameBbI OpraH COCTOUT 
M3 JIBYX CJIO€CB KNeTOK KYOMYeCKOFO SIMTeIHA, OMeBalOUlerO ANMKAJIbHBIM KO- 
Hell sauarka 3y6a (puc. 4 a). Mexyy sManeBbIM opratiom HM 3yOHbIM COCOUKOM 
oOpasyerca MpocohKa OeccrpyKTypHoro BellecTBa, KOTOpoe Tpu6 Ha3pipaer 
3yOHBIM BellecrBom (1), a AKOBIeBa CUMTAeT 9MAJIbIO (ae 
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MoxKHO MIpeANO0X*KUTb, YTO HMCHHO B 9TOM MECTE h MPOKCXO;MT BbITAaeHHe 
KOmAaTeHOBBIX PUOpH 1K Nocnesyioulee OOpasoBanne AeHTHHa. MesenxuMuble 
KeTKM, COpasyloitue 3yOHO! cocoueK, TakxKe Audpepenupyiorcs. KuerKH, 
(IPMMbIKalollHe K 3MaeBOMY KONMAUKY, HAYHHAIOT BHITAPHBATHCA HW MpeBpalllalor- 
ca B oLonroOnactbl. CoH 3yOHoro BenlecTBa HauMHaer pH oKpacke 10 Mauio- 
pH OKpaliuBarbes B rosyOok uBer. Haunnaerca oOpasopanue JeHTHHA, Ilo mepe 
roro, KaK MpOWCXOAUT OTNOXKeHHe JCHTHHA, BHYTPCHHHH CJIOH KeTOK 9MaJle- 


Puc.f4. O6pasopanne cmeHHoro 3y6a_ y 30noToro Kapacsa (J = 25 MM). a@ — 

cTpoeHwe sMamesoro oprana, OK. 15, 06. 40; 6 — o6pa30Banne 3aMeHsAIOIero 

3y6a, ox. 10, 06. 22; @ — HOBbIM CMeHHbIM 3y6, oK. 7, 06. 10; 2 — KuJeT- 
KH, peAyUMpyioulme OCHOBaHHe CTaporo 3y6a, ox. 10, uMM.; 


BOrO OpraHa BbITATHBaeTCA, MpHoOperaa cbopMy MpH3sMaTHYecKoro SNNTeIHA. 
IIporonja3ma 9THX KeTOK — 3epHuctasa, Oomee TeMHAaA Y Aj[pa, K OCHOBaHHIO 3a- 
MeTHO cBeTyiee. KneTKH 9MaIeBOro OpraHa, OU€Hb YETKO Da3rpaHHYeHHble BBepXy, 
B 4acTH, WpHeraioueH K JCHTHHY, CIMBalOTCA OCHOBAHHAMH HU OOpasyior cBeT- 
JytO OecCTPYKTYPHY!O NoMOCKY, OKaMIAIOULYIO JeHTHH. SiApo BxXoO_UT B anH- 
KaJibHYIO UaCTb KJIETKH. 

Bepxuuit pay KleTOK 9ManeBoro OpraHa He Mperepmepaer GobUIMX H3Me- 
Hemi. IlocrenewHo KeTKH 9MayeBoro OpraHa Jeredepupyior, Hu cchopMupoBas- 
IIMHiCA 3yO OKaSbIBAecTCH OKPYXCHHbIM ABYMA CJIOAMH BbITAHYTHIX M0 MOBepXx- 
HOCTH J©HTHHA KJIeTOK C BepeTeHooOpasHbimu A{pamu (puc. 2). OmMaeBplit op- 
raH TIOTOUHbIX 3YOOB KapnoBbIX PbO HesIb3A Ha3BaTb HACTOALLMM 3MaJIeBbIM 
opraHoM, Tak KaK HaCTOAUeH 9MaIH OH He OOpasyer (*). Pymantes (°*) yKa3bl- 
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3aeT, TO 9MANb Y MJICKOMMTAIOULAX HauHHaer OOPa30BbIBAaTbCA TONbKO Mocne 
foro, KaK BHYTPeHHHHM CO MNyabMbl 9MamneBoro opraHa IIPHMbIKaeT K TOHO- 
lactam. 

JleHTHH NOABIAeTCA CHayaa Ha anuKaNbHOM KOHIe 3yOHOrO 3auaTKa B Bue 
HanowkH, KOTOpad Ha Cpe3aX, OKPaleHHbIX Mo Masopu, BUHa Kak CHHUn 
-EpMHK C Kana bUaMu, PaciOIOX*KeHHbIMH palMabHo (puc. 4 6). Testun o6pa- 
syeTCH TOKO TaM, Pe CCTb B3AMMOCBA3b MEXKAY ZIMTeEMHeM H COCPAHHUTEJbHOL 
-KaHbIO Y KapMOBbIX PpblIO,— Tak %Ke, KaK H y MueKOMMTAalOULUXx (°, ®). Mesen- 
XMMHAS TKAaHb Oa3abHOH YacTH 3yOHOrO 3ayaTKa MpelcraBleHa K/eTOUHDIM 
rA2KEM, HAYUIMM NapasiesIbHO KadepHoOl Ayx*KKe. B stoli Me3eHXUMHOM TKAHH 
JaYMHAIOT OOPAasOBbIBATLCA MO XOLY TAKA BOMOKHA, OKPALIMBaloUlMecs B CHAU 
Ber mo Manopu. OHOBpemMeHHO HauHHalOT pesopONPOBaTbeH KOCTHBIE CCHOBA- 
dua 3yOa. Co cropoHst sameltaiomlero cMeHHoro 3y6a HauuHaer pa3pyllaTpca 
‘TeHKa Craporo 3y6a (puc. 4 6). PesopOuna mpoucxogut mp MOMOMIM KieTOK, 
JACTBOPAIOULHX KaK KOCTHOe OCHOBAaHHe, Tak HM JeHTHH. Kaerku stu SobHe, 
MHOTOALEpHbIe, C OKCHDPHIbHOM mWIa3MoH — ocreokslacTbl (puc. 4 e). Apa 
IBAJIbHbIC, HHOTAa C XOPOIWO 3aMeTHBIM ApbilKOM. B ToM Mecte, Tle Takan 
KIeTKa CONPUKaCaeTCA C OCHOBHBIM BeILeCTBOM KOCTH WJM JeHTHHAa, OOpasyerca 
TaKyHa, Ha3bIBaeMad TayluMMoBcKOH. Hospili 3y6 3anuMaer MecTo craporo 3y6a 
(pc. 4 6). Tak kak mpu pegopOuuu KocTHOrO OCHOBaHMsA craporo 3y6a pe3op- 
Supyerca W yuacroK AYKKU, K KOTOpoi Oblm MpuKpereH 3y6, TO Kora HOBBIIt 
3yO CTaHOBHTCA Ha MeCTO CTaporo, BOCCTaHaBJIMBaeTCA 3aHOBO 2TOT y4acTOK 
ty2KKH. B sToM mpollecce MpHHUMaloT yuacTHe KaK Me€3CHXHMA€ IYJIbIMbI, TAK 
<meTKH xpaula. MeseHxuMa 3yOHOH MyJIbIMbl M MC3CHXMMHbIe KeETKH, OKPY2Kalo- 
uve KOCTb, He pe3koO oTfeeHbI Apyr or Apyra. Baonb MoBepxHocTH kKocTH U 
KOPHA 3yOa pacnoor*KeHbl OCTeOSsMAacTbl, KOTOPble M OOpasylOT KOCTHYIO TKaHb 
CHOBaHUA 3yOa. 

Ha ocHoBaHui BCero BbIeCKa3aHHOrO MOXKHO CelaTb BbIBOIL, YTO NepBHY- 
able TVIOTOUHbIe 3yObl OOPa30BaHbl KOCTHOH TKAHbIO, YEM OTJIMYAOTCA OT 3YOOB 
TOCMeAYIOULUX YTeHepallHH, COCTOAILHX U3 JeHTHHA. 


VMuctutyT mopdomoruH 2nBoTHpix uM. A. H. Cepepuosa Tloctynus10 
Axayemun HayK CCCP 4 III 1958 
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Jloknxnann Akayemuun wayk CCCP 
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MHKPOBHOJIOLH § 


Bb. T. BOJIAbIPEB, B. Fr. APOBOTbKO, Bb. E. AMSEHMAH u C. H. 3EJIETYXA 


O TIPOTHBOMHKPOBHOK AKTHBHOCTH AJIKHJII®HPOB 
THOCY JIB®OKHCJIOT 


(IIpedcmaeaexo axademuxom B. H. WanownuKoeoim 20 III 1958) 


Ilo nocaeqHero BpeMeHH MpOTHBOOaKTepHaJbuble CBolicTBa Scupos (1) THO: 
CyJIb(POKUCIOT OCTABaJIMCb MOUTH HeEH3yYeHHbIMH; ObWIO JIMIUb H3BeCTHO (*, 
YTO aJWIMIOBbIM adup (11) mponeHTHocymbdoKUCOTHI MO CBOHM CBOLicTBaM O/H 
30K IIPHpOAHOMY aHTHOHOTHKY aIMUAMHY, a STHNOBbIM Sdup (I11) sranruocyb: 
(POKHCIOTLI HANOMHHaeT NO CBOHM MIpOTHBOOAKTePHaJIbHBIM CBOHCTBaM aHaJlo 
rHuHbI acup (1V) stTaHTHOCysbPUHOBOHK KHCJIOTHI MH B pPAJe Cy YaeB MpeBOCcXxoLH? 
nocyieqHHH 00 CBOeH aKTHBHOCTH. | 


RSs ee See) CH, = CH — CH: — SO, —-S— CH, —CH =CH, ‘(II) | 
GHi=CHy- SOS Ch Cis Hl) CHe = CHp—.S0.36,~5.GHs = GEaeeee 
Ilo 9THM IipHuHHaM MbI nNovlaraJiu TlepCMeKTHBHBIM CHHTe3 UW U3 yuUeHHE pe, 
THBOOAKTePHaJIbHbIX CBOLCTB IPHpOB THOCYMAbPOKUCIOT C IebIO H3bICKaHHy 
HOBbIX AKTHBHbIxX JICKADCTBCHHbIX CpeCTB B 3TOH rpynme CoeHHeHHH. 


IIpexme Bcero ORHHM H3 Hac (*) ObWIH CHHTeE3HpOBaHbl asKHJIS(PUPbI (V) 
AJIKAHTHOCYJIbOKHCIOT, HaHOosee OM3KHE TO CBOeMy CTPOeHHIO aJIJIMIMHy. 


Auk — SO, — S — Amr’ (V) 
IIpu Ak = CHg 5 C.Hs'—, C3H, Hy C3H,-u30, CaHy —, C4Hp9-ws0, CsH;CHe — 
Aux’ = CsHs _—, C3Hs — C3H, —) C3H,-u30, C4Hg =, C4Hg-us0 


M3yyeHue MpOTHBOMHKPOOHOH aKTHBHOCTH 3THX COeAHHEHHH BbIMOJHAIOC 
B Mucruryte MukpoOvonornu uM. J. K. 3a6onotHoro AH YCCP ua Staphyle 
coccus aureus, B. coli, Mycobacterium B; u Ha pa3iMuHbIxX rpuOax; OTLebHbIC 
S(UPbI HCMbITHIBAIHCb Tak2Ke MO OTHOWICHHIO K BOAHBIM HHPy3O0puAM, e3uE- 
TepHHHOH Masouke, cnopaM rouoBHH HM Ap. Lia Oonee nomHOH XapakTepucTuKY 
coequHenui (V) IPOTHBOMHK poouast AKTHBHOCTb OHOTO H3 S(pupoB Oia 
v3yuena Ha 35 BuaX Pa3MMUHbIX MHKPOOPraHH3MoB (cM. Tabu. 1).; 

Kak noka3aJIM HallH HCcleqoBaHusa, Suppl (V) OOafaloT WIMpOKHM creKT- 
POM MpOTHBOMHKPOOHOrO JelicTBHA HM B OMbITax in vitro OKa3bIBalor GaKTepno- 
CTaTHuecKoe (COOTBETCTBeEHHO (pyHrHcTaTHYeCKOe MH MPOTHCTOMHAHOe) TelicTBHE 
Ha IpaMMOJIOKUTeIbHbIe, TpaMOTPHWaTeIbHbIe WH KMCMOTOYCTOMUMBHIe OaKTe- 
PHM, pa3HUHbIe rpHou, mpocrehiuime M Jp. 

HanOonee akTuBuoe Jelicrsve adpuppi (V) oKaspiBaior Ha Staphylococcus 
aureus u Mycobacterium B; (B pasBeqenuax 1 : 10000 —1 : 250000), B mexb- 
mew creneHH —uHa Bacterium coli (B pa3Bemenuax |: 10000 — 1: 100000}: 

Io orHomeHuto K rpuOam acuppr (V) mposBasatoT HanOoulee akTUBHOE JelicT- 
Bue Ha Penicillium u Fusarium (B pasBeyeHuax Jo 1 : 250000 u 1 : 500000 co- 
OTBeTCTBeHHO), Gosee cma6oe — Ha Aspergillus, a 3aTeM Rhizopus. Hau6omnee 
yCTOHUMBbI K WeHCTBHIO STUX CoeMHeHM TpuOn! us poga Mucor: auth aTHs0- 
BbIM Sup STAHTHOCYAbPOKUCOTHI OKa3bIBaeT Ha 9TOT BUA rpH6os (byHructa- 
THYeCKOe elicTBue B pasBeyenun | : 50000, ocranbuble — B npesenax pasBere- 
Hui 1: 5000 —1 : 10000. | 

[porupobaKkrepuambuas AaKTHBHOCTh asikusmapupos (V) asIK AHTHOCY JbpOK He- 
JOT MEHACTCA B 3ABHCHMOCTH OT HX CTPOCHHA B JOBObHO Y3KUX Mpesentax; TeM 
He MeHee, CleLyeT OTMETHTb, UTO S*PHPbI PEHHIMeTAHTHOCYJIbPOKUCMOTHI OK a3bI- 
BalOT 3aMeTHO Ooslee CHJIbHOE JelicTBHe Ha Staphylococcus aureus, vem ocTaJIbHbIe 
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Ta6muua 1 


AHTHMHKpOOHAS AKTHBHOCTh MponunoBoro adupa 2-MeTHJINponaHTHocysbokucsoTEI-1 


AKTHBHOe be 
3 Bug Mukpoopranusma fcanenente MEA Buy MukpoopraHu3ma me tenen 
ra ea ie as a ts sole ere ll as elle gt 
Staphylococcus aureus 1: 100000 18 B. coli 1: 10000 
Streptococcus hemolyti- 49 Aerobacter aerogenes 1: 10000 
cus 1 : 50000 20 B. proteus vulgaris 1: 10000 
Micrococcus catarrhalis | 4: 100000 21 | B. pneumoniae 4 : 25000 
B. subtilis 1 : 100000 22; B. rhinoscleromatis 1: 10000 
B. mesentericus 4 : 50000 23 B. prodigiosum 1: 10000 
B. megatherium 4 : 50000 24 B. fluorescens 1: 5000 
Mycobacterium Bs 1: 50000 25 B. pyocyaneus 1: 5000 
Mycobacterium tubercu- 26 Penicillium 1 : 250000 
losis humanus 4 : 100000 Da Aspergillus 4 : 400000 
Mycobacterium tubercu- 28 Mucor 1: 5000 
losis bovinus 1 ; 500000 29 Rhizopus 1: 5000 
Corynobacterium  diph- 30 Fusarium 1: 250000 
theriae 1 : 100000 31 Epidermophyton  Kauf- 
41 | Hemophylus pertussis 1 : 50000 mann— Wolf 4: 500000 
12 | B. typhi abdominalis 4: 10000 52 Trichophyton gypseum 4 ; 500000 
43 | B. paratyphi A 1: 10000 33 Trichophyton — rubrofa- 
14 | B. paratyphi B 1: 5000 ciens 1 : 500000 
45 | B. dysenteriae Flexneri | 4 : 50000 34 Microsporum lanosum 1 : 500000 
146 | B. dysenteriae Sonne 1 : 25000 39 Saccharomyces ellipso- 
17 | B. dysenteriae Newcastl | 4 : 50000 ideus Ge 1 : 250000 


CcoeqMHeHHA STOH Tpynnbl, SPHpbl MeTaH- H YTAHTHOCYJIbPOKUMCOT — HeCKOJIb- 
KO aKTHBHee Apyrux 2:pupoB MO oTHowennto K Bacterium coli u Mycobacterium 
B,;; OHakO M Cpeyu 9PupoB Apyrux TuocyAbpoKUCsOT BCTpeyaloTCA COeMMHE- 
HHA C aHaJIOrHYHbIMH CBOHCTBaMH. 

@MyurucraTHyecKaA AKTHBHOCTb 9PuposB (V) Tak2Ke 3aBHCHT OT HX CTPOeHHA: 
apupbl PeHHIMeTAaHTHOCybPOKMCNOTH! H 2-MeTHINpONaHTHOCyAboKucOTHI- 1 
oOOaawoT HaHBbICIel AKTHBHOCTbIO H3 BCeX HCMbITAHHBIX CoequHeHHH (V) m0 
OTHOMeHHIO K rpH6am Penicillium u Fusarium, suppl 2ITaHTHOCyIbPoKUcO- 
Tbl — MO OTHOWIeHHIO K rpHOam Aspergillus, Rhizopus u Mucor; ofHako u cpe- 
qu 2:upoB ApyrHx THOCYIbPOKUCOT TAK2Ke BCTPeYalOTCA COELMHEHUA C aHaJO- 
PHUHbIM jJelicrBuem. B mpefemax OAHOH THOCYIbPOKUCIOTHI OakTepHocTaTH- 
yeckand HM cpyHrucraTHueckad akTHBHOCTH 2dupoB (V) H3MeHAIOTCA OObIUHO 
sp 2—10 pa3 B 3aBHCHMOCTH OT HX CTPOeCHHA; IPH 9TOM HavOouIbileH aKTUB- 
HOCTbIO, KaK 1paBHO, OOMALalOT U3OMpPONMHOBbIe H H3OOyTHIOBbIe IPUpbl. 

Uupoxkui cnekTp NpOTHBOMHKpOOHOrO AelCTBHA HM 3HaYMTeIbHad AaKTHB- 
HOCTb S*PUPOB THOCYJIbPOKUCIOT CNeWMpuIHb! AIA STOO Kwacca COeAMHeHHH: 
10 JAHHbIM Hallux HCCJIeEqOBaHHH, MOMOOHbIMH CBOHCTBaMH He OOalaloT HH AMai- 
KHJICYJIbOKCHAL, HH WHaKMJICyIbPOHb!; y HEKOTOPHIX AMaKMIAUCYIbpuLoB 
(HanpuMep AunponMAucyrbpuza) NOABAAeTCH Ca6ad AKTHBHOCTb 110 OTHO- 
WeHHIO K TeM Ke OakTepHAM uM rpHOaM, TO Hu y S*PHPOB THOCYJbPOKUCIOT 
(sp paspegenuax 1 : 5000 —1 : 25000), ofHaKo 970, BOSMO2KHO, OObACHAeCTCA 
oOOpa30BaHHeM MpOAYKTOB HX OKHCJIeHUA, XOTA WH B HHYTOAKHOH CTeMeHH. 

Hakxonnenve THo2pupHbIX Tpynmnm B MoseKyax 9PupoB THOCYIbHo- 
KHCJIOT He aeT MOJOXKUTeIbHOTO pe3yJIbTaTa: CHHTeSHPOBaHHble HaMH ail- 
Kusapuppr (VI) stan_uTHocyabpoKucsorsI-1,2 o6naqaroT Oonee cao aKTHB- 
HOCTbIO, UeM aHaIOrPMUHble MOHOSUphI (V). YuuTpBasA, YTO XapakTep PaNKaJOB 


est SO), = Cis SCH, — SOs oh rie (V1) X= Cahla — SO, — S Ami (VE) 
Tipp X =H—, n-Cl—, n-CHs0 —, n-CHsCONH —, n-NH,—, n-NO,—, u-NO, — 
ATK) = C.Hs —, C3Hs aaa C3H, —, C3H,-u30, C4Hyg — CyHpo-u30 


CO CTOPOHbI OKUCMCHHOM Cepbl OKASbIBAeT HECOMHCHHOE BIMAHHE Ha AKTHBHOCTH 
S(PUpOB THOCYIbPOKUCIOT, Mbl CHHTCSHPOBAaJH (3) Takxe amkumadpupp (VII) 
925 


6eH3OJITHOCYAbPOKUCOTH H ee MpOusBOAHBIX. M3yueHue poTHBOMHKpOOHOI 
AKTUBHOCTH STHX COCAHHEHHIi, BbITIOJIHeHHOe Ha Tex 2Ke BHaX M WITaMMax Oak 
Tepuit H rpHOos, MoKa3aJlo, YTO M0 CBOUM OakTepHMocTaTHyecKHM M cbyHrHcTaTH 
yeCKUM CBOHCTBAaM OHH O4eHb HanoMuHaioT 2cpuppl (V); Mp STOM aJIKHJI 
xPUpbl GOeH3OJITHOCYbPOKUCJOTE! YcTyMaloT 10 MpOTHBOOAKTepHaIbHOK aKTHB 
HOCTH aHaJIOTHYHbIM 3PupaM aIKAaHTHOCYJIbOKUCJOT M JIMMIb NO OTHOLWICHH 
K HeKoTOpbIM rpH6am (Penicillium, Aspergillus, Fusarium) coxpaHsatorT OBOuIb 
HO 3HaUHTeJIbHYIO AKTHBHOCTh (B pasBexeHHAX Jo | : 250000). 

BseweHue aToMa XJlOpa B /-MOJIOxKeHe K THOSPUPHOK rpymnme MOUTH He H3Me 
HAeT AKTHBHOCTH 9THX COeAHHeHHH, a BBeeHHe rpynnpt CHsCONH — cuuxae? 
ee B 3HaUHTeJIbHOM CTeMeHH; BBeEeHHe HHTPOrpynlbl MOUTH He H3MCHHACT AKTHB} 
HOCTH 2HpOB MO OTHOMeHHIO K GakTepuam Staphylococcus aureus, Mycobacte 
rium B;, Ho cHMxKaer (PyHrHCTaTHYeCKY!O AKTHBHOCTb 9THX COCAMHEHHH, BBeTe? 
Hue rpynnbt CH30 — Take OKa3bIBaeT He3HauHTebHOe eHCTBHe, MOBbIILNAa 
aKTHBHOCTb 3cpupos (VII) no orHomexuto K Staphylococcus aureus u Mycobacte? 
rium B;. Uro kacaetcs JeallusMpoBanna rpynnbt CH3CONH —nu Bpesenua, Tako 
o6pa30M, aMHHOrpynnibl B N-MoOsoxKeHUue kK THOSPUPHOK rpymne spupoB OeHs0.4 
THOCYJIb(POKHCJIOTHI, TO OHO 3aMETHO, MOPO!O axe pe3KO, NOBbILIaeT OakTepHo4 
cTaTuyeckve uM (pyHrucTaTHyueckue CBoMCTBa CoeqHuHeHHuH (VII) m0 OTHOWeHHK 
KO BC€M HCIIbITaHHbIM BUaM OakTepuli H rpvOoB, 3a HCKsIOUeHHeM rpHOoB ug 
pona Aspergillus, rae akTHBHOCTb aPuPOB, HaOOOPOT, 3HAUHTeIbHO MayaeT. | 

TakuM oOpa30M, aJuJIKHJI9Upbl THOCYAbPaHHJIOBOH KHCJIOTbI He TOJIbKO HE 
ycTynaior, HO axke MpeBOCXOAAT OOMbINHHCTBO asKHsapupoB (V) 10 CBOHM 
NpOTHBOOAaKTepHaIbHBIM HM aHTHYHTabHbIM CBOHCTBaM. B3avmMHoe pacoo~ 
*KeHHe 3amecTuTeeH B Sdpupax (VII) He sBAAeTCA, BAAMMO, CTporo oMmpeyeeH- 
HbIM JIA OO€CMeYCHHA UX MPOTHBOGAKTepHaJIbHbIX CBOHCTB, TaK Kak 2PHPbI M-HH 
TPOOeCH3OJITHOCYIbPOKUCIOTHI MO CBOeH AKTHBHOCTH OUeHb OJIH3KH pie 
HbIM 30*HpaM n-psfla. 

YunTbiBad, UYTO H3MeHeHHe XapakTepa paluKawla CO CTOPOHbI OKHCJICHHO! 
Cepbl MOPO!IO OKa3bIBaeT 3aMeTHOE MOJOXKUTeIbHOe BJIMAHHe Ha AKTHBHOCTI- 
apoB THOCYb(POKHCJIOT, MbI CHHTeC3MPOBasIH TaKxKe HEKOTOPbIe asKMIIPUPE 
((VITI), (1X))  (X) a-HadranuHTnocybPoKUCOTHI M ee MPOH3BOJHBIX. 


d —-CygH SO. Sas 'Amx’ (VIII) © tgs CHGONH:iCy Hy = SOye aS ies Ane ee 
1,5 — NHot— CypHg — SO2 — S — Aux’ (X) 


Oxa3asocb, uTo amkumadpuppr (VIII) a-HadramuHTHocyabPoKHCOTHI He ycTy- 
MaroT aHaorMyHbmM adupam (VII) npu X = —H _ no jJekcrsuto ua B. coli u 
Mycobacterium B,; u mpeBocxoA"T HX MO CBOeH AKTHBHOCTH NO OTHOLICHHIO k 
Oaxtepuam Staphylococcus aureus, a Takxke rpH6am Penicillium nu Fusarium; 
M0 JLCEHCTBHIO Ha OCTaJIbHbIe PpHObI OHH ycTynaroT 9pupam (VII). 

TouHo Tak xe u a*puppi (1X) aleruTHOHApTHOHOBOM KUCAOTHI IpeBOCXOAAT 
aHaJIOrHuHble COeAHHEHHA OeH30mbHOrO psfa ((VII), mpw X = — NHCOCHS) 
m0 JelicrButo Ha Staphylococcus aureus u Mycobacterium B;, Ho ycrynatoT uM 
110 OTHOLWICHHIO KO BCeM HCIIbITaHHBIM BHaM rpHOos. Qdupbi x*%e (X) THonyp- 
MYPHHOBOHK KUCOTbHI OGsaaloT Ca6OH AKTHBHOCTbIO 10 OTHOLIeHHIO KO BCeM 
HCIbITaHHbIM BUaM OakTephii H rpHOOB HM B 3HAUHTeIbHOH CTeMmeHH ycTymalorT 
MPOH3BOAHBIM THOCyIbpaHHNOBOH KucIOTH ((VII) npy X = —NH,). 

Takum o6pa30M, NoulyYeHHbIe HaMH pe3yJIbTaTbl NOKa3aiu, 4TO (opMa H 
Pa3MepbI MOJIeKYJ SPHPOB THOCYJIbOKHCIOT He ABJIAIOTCH CTporo ompejemeH- 
HBIMH JWI OOecNeyeHHA HX BbICOKOM MPOTHBOOAKTepHasIbHOH AKTHBHOCTH B OT- 
JIMUMe OT ApyrHX KacCCOB COeAHHeEHHH, HampHMep CysbiPannsamugosB (‘); 
mocnetHee JleaeT TepCHeKTHBHbIM JlaJIbHeHWHH CHHTe3 MH U38yyeHHe 3cupoB 
THOCYJIbMOKHCIOT C WebIO H3bICKAHUA CpeAH ITHX COeCAMHEHHH BbICOKOAKTHB- 
HbIX IIPOTHBOMHK pOOHbIX CpefCTB. 

Kpome npHBeeHHbIX BbIMe MHKPOOMOOrM4eCKUX HCCIeLOBaHUli, KOTOPbIM 
Obl TloJBeprHyTbI BCe coequHeHuA ((V) —(X)), HeKOTOpple ankuu9pupsl 
((V) uw (VI)) 6pm ucnprranpr in vitro m0 OTHOMIeEHHIO K LpoxxKeBbIM, a TAKE 
926 


| MaTOTeHHBIM IWieCHeBbIM rpHOaM, BOAHLIM HHPy30puaM, AH3eHTepuHHOli NaouKe, 
_ cllopaM rovioBHH Hp. Bo Bcex cayuatx 9TH COeANHEHUA NPOABIAIN 3HAUNTeMb- 
HY!O AKTHBHOCTh H MOPOl OKasbIBaJIH JeHCTBHe B HAYTOXKHBIX KOHILCHTPallHAX. 
IlocneqHee NO3BOAMeT HaeATbCA Ha BO3MOXKHOCTL UCNHOMb3OBAHHA HeKOTO- 
PbIX COCAMHEHHH STOM PpylMbl B KaYeCTBE JeKapPCTBEHHbIX CpeJCTB pH rpHOKO- 
BbIX 3a00eBaHHAX, AMseHTepHH u Ap. Io stoi npuunue MbI usyunH IIpoTH- 
| BOOaKTepHaIbHY!0 AKTHBHOCTb S*UpoOB THOCYAbPOKUCAOT B IIPHCYTCTBHHA CbIBO- 
_pOTKH KDPOBH, a TakK2Ke HW TOKCH4HOCTH in Vivo. 
IIpu 9ToM ObiNo ycTaHOBeHO, YTO YaCTb S¢*PHPOB THOCYAbOKUCOT B Ipu- 
_CYTCTBHH CbIBOpOTKH KpoBu (10%) cHH2KaeT CBOIO aKTHMBHOCTh B 2—50 pasa, 
| OMHaKO MHOrHe H3 HHX HM B STHX YCJIOBHAX He YMeHbIUalOT CBOerO elicTBHA; 
| OlpeeeHHOH 3aKOHOMePHOCTH Merk Jly CTpOeHHeM H HHaKTHBalMel scbupos (V) 
H (VII) He Ha6smtogaertca. 

Uro kacaeTcA TOKCHYHOCTH HCHbITaHHbIX COeMHHEHHI, TO GOMbIIMHCTBO 13 
HHX MIpH OJHOPa30BOM TOAKOXKHOM BBeeHHH B Wo3e Jo 2,0 Mr He BBI3bIBAIOT 
rHOeIM MBIMeH; JMU OTIebHbIe NpenapaTH (H30NponMIOBHI adup mporan- 
THOCYAb@OKUCIOTHI-2, a TAKE H30OyTHIOBbIe SUPbI N-XsOp- H N-MeTOKCHOeH- 
 30JITHOCYIbPOKHCOT) BbISbIBAIH THGeIb MBIeH axe mpH jose 1—2 mr. 
Onste in vitro. Mccrezopanne npenapatos in vitro mpoBoxumoch 

Ha Cpejlax, 3JIEKTHBHBIX JI HCIbITYCMbIX MAKPOOPlaHH3MOB, MeTOJOM CepHiHbIX 

pasBeyenni. CHayana mpemapatTbi pacrBopsxmucb B cnupte (1 : 100 —1 : 200), 
| flambHeluiee pa3sBeyqeHve MpOH3BOAHIOCh BOJOH. SonOTHCTHI cracbusOKOKK 
4M kKulWewHaA nManouka 3aceBamucb mo 200000 Kmerok Ha | Mi, ocTambubie 
_ BHJbI MHKPOOpraHH3MOB -——B 3HaUHTeJIbHO OObUIMX KOMUecTBax. Yuer 
 pesyJIbTaTOB [WIA ObICTpO pacTyuLHX BHOB MHKPOOPraHH3MOB MpOK3sBOAMICA 
yepes 24 uaca, AA MelIeHHO pacTyulM4x —uepes 48—72 uaca. 

AHTHMHKpOOHaA AKTHBHOCTb 2°*PUPOB ONpeLemAIACb MO MaKCHMaJIbHOMy pa3- 
BeJeHHIO MpelapaToB, Mp KOTOPOM He HaGwiiOlaslOCb BHAMMOTO pocta KYJIbTY PHI. 

M3yuenne JeicTBHA penapaToB Ha BOJHbIe MHPy30pHH (MapaMelluH, CTHJIO- 
HUXHH HM Ap.) BHIMOHANOCh JIBYMA NYTAMH: a) IpeNapaTbl paCTBOPAJINCh B BONE 
(1 : 12000), u Kana pacTBopa CMelIMBavlacb Ha CTeKJIe C KYJIbTYpOH uHysopuit, 
mocuyie vero Mp HaOwIOeHHH OA MHKPOCKONOM OTMeYaIOCh BpemMaA rHOesH 
uHpy3sopun; 6) Ha HO JIYHKH MpeAMeTHOTO CTeKJIa HAaHOCHJOCb MHHHMAaJIbHCe 
KOJIMYeECTBO TIpelapata, HW JIyHKa HaKPbIBalaCb MOKPOBHbIM CTeKJIOM C BHCAULeH 
BHH3 Kalle KYJIbTYPbl HHPy3OpHuH; PesysIbTATHI eEHCTBHA MpenaparTos onpeje- 
JIAUHCb aHaJIOrMuHO Mmpebiqyulemy. 

OnputTH in vivo. OpnexTHpoBouHble ONBITH! OMpeeIeHHA TOKCHUHO- 
cTH acpupos (V) u (VII) mpopogzuancb Ha OesbIX MbIIMaX MyTeM OAHOPasoBoro 
NOAKOXKHOTO BBEACHHA Pa3JIMYHbIX O03 CIHPTOBOAHbIX PaCTBOPOB HCIbITYeMbIX 
mpemapatoB; O pesybTaTax UX JeHCTBUA Cy/MJIM M0 BbIKHBaeMOCTH XKUBOTHBIX. 

Jleficrsue Tpex mpenapaToB Oblmo MCMbITaHO MNpH anmiMkKalluH UX Ha 
BbIOPHTYIO KOXKY KPOIHKa KaK B YHCTOM BHfle, Tak H MPH pa3MUHbIX 
pasBenenuax. IIpu 9TOM STHMOBHIN SUP STAHTHOCYbPOKUCIOTHI HE OKAa3aJl 3a- 
MeTHOPO JleHCTBHA ake Mp HaHeCeHHH ero Ha KOXKy B YHCTOM BHJe, B TO BpeMA 
Kak J[Ba Ipyrue — H30mNponHsoBble 9PUPbI MpomaH- U OyTaHTHOCy AbPOK COT — 
BbISbIBAIH CHJIbHY!O HHPHIbTpalMio KOXKH HW NOLKORKHOH KeTYATKH C MOCeLyI0- 
UlHM HeKpo3oMm B pa3BezeHun | : 1000. 

QTM ONbITHI, OLHAKO, ABJAIOTCA JIMIMb OPHCHTHPOBOUHbIMH; AHTHMUKPOOHOe 
qelicraue apupos (V) u (VII) Hyxkqaercs B JalbHeHIeM U3yYeHHH WA BbIABIE- 
HHA BO3MOXKHOCTH HCNOIb30OBAHHA ITHX COCMMHEHHH B MeHUMHCKOM MpakTHKe. 


JIpposcknii MomuTexHuuecKHH MHCTHTYT ee 
Vuctutyt maxpo6uosoruu uM. JI. K. 3a6onotTHoro 201 1958 
Axajemun HayK YCCP 
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Jlonnagn Axkagemun nayx CCCP 
1958. Tom 121, N25 


BOTAHHKA 


9, J. JIOBKAHHIB3E 


NEPBbIE JTAMbI ®OPMMPOBAHHA TOAWMYHbIX KOJIELW, PEBECHHbI 


(ITpedcmaeaseno axademuxom B. H. Cyxaueeoim 14 IV 1958) 


J\mHamuka BereralMOHHoro pupocra wu dopMupoBaHve FOAMYHbIX KOUelL 
J{peBECHHbI JaBHO MPUBAeKaIH BHAMaHue uccweqoBaTemeH. MuorHe aBTopbl uc- 


CHeELOBasIM BSTOT BOMpoc MeTOAJOM NepvHowHyecKHx u3MepeHuit AMaMeTpa CTBOJIa — 


nepesa (1, *). J[pyrue Aa pelieHHa 9THX BOMPOCOB NMOb30BaIMCb MeTOaMu 
MHAKPOCKONMYecKOro aHamH3a. Takuve paOorbl MpoH3BoOAuMCb Kak y Hac B CCCP 
(3, 4), Tak u 3a py6exKom, riaBHbIM OOpa3om B Uranunu (°, *). Hecmorps Ha o- 
BOJbHO OO/IbUIOe KOMMYECTBO HCCIeLOBAHHH B STOM HallpaBJIeHHH, BOMPOCc 3TOT 
elle He MOMKeT CUMTATbCH MOJHOCTbIO H3YYeHHbIM. TobKO HeMHOrHe aBTODHI (*) 
HCCeLOBaIH OCTaTOUHO GonblIWOH MaTepval, B TO BPeMA Kak OO bIMHCTBO OOBIY- 
HO OFpaHHuMBaso CBOM HaOIOMeHHA OHO WIM HeCKOJIbKHMM J[peBeCHbIMH MO- 
poqamu. Ilpu 9ToM OTHOCHTeNbHO Malo BHHMaHHA OOpalialiocb Ha MepBble 
oTanbl Auddpepenuvalun KaMOvayibHbIX MPOM3BOAHbIX, HMeIOWLMe y Ppa3Hbix 
rpyln pacreHuit cBou ocoOeHHocTH. Hactosilee cooduleHve H NOCBALLeHO STOMY 
BOIIpocy. 

Oco6eHHOCTH JlesTe/IbHOCTH KaMONA MM OOpa30BaHHA FOMYHBIX Koel, HC- 
ceOBaIHCb HaMH B BaTyMCKoM OoTaHHyecKoM cally, B BopKomckom yllebe, 
B apkax r. TOmMCH HM ero OKpecTHOCcTeli U B ApHAHOM peKoulecbe BocrouHon 
[pysuu (IWupakn). OTH NyHKTHI pe3Ko OTMHUAIOTCA [pyr oT Apyra :bu3sHkKo-reo- 
rpaduyeckKHMH HW NOUBeHHO-KJIMMaTHYeCKHMH ycuOBHAMH. MiccmeqoBaHuaA mpo- 
BOAMHCb Ha 74 BHaxX [peBECHbIX W KYCTAPHUKOBBIX pacTreHull B BereTallHOH- 
HOM NepHore 1956 u 1957 rr. O6pa3ubl AA UCceMOBAHUA Opanuch u3 2—3-seT- 
HHUX BeTOK H CO CTBOJIOB JepeBbeB Ha BbICOTe rpylu yenoBeka (1,3 mM). DuKcawua 
mMaTepHalla MpoBoduiacb Ha Mecte B 70% cnuptre. Matepuan Opanca l-ro u 
15-ro uucna Kaxkoro Mecatla. M3 B3aTbIx OO6pa3ioB B aOopaTOopuu H3roToB- 
JIAUCb MOCTOAHHbIE MUKpoMpenapaTel. OkpepecHeHue MpoBepssoch cadpanu- 
HOM, KPaCALLMM JIMPTHMDHLMPOBaHHble OOOOUKH B KPaCHblif UBeT, B TO BPeMs 
KaK HeOJpPeBeCHeBIIHe KI€TKH IPHHHMAIOT %KeNTOBATO-KOPHYHEBYIO OKPACKy.: 

To runy cbopMupoBaHHA TOAHYHEIX Koel, ApeBeCHHbI B Hauasie BereTallHOH- 
HOrO Mepvosa Bce HCCIeqOBaHHble HAMH BUAbI MOMKHO paseHTb Ha Tp Ppynnbl: 

1. Xpoliupre nopogn (Pinus eldarica Medv., Pinus nigra Arn., Cedrus deo- 
dara Loud., Cupressus sempervirens L., Juniperus rufescens L., Picea excelsa 
Link., Abies nordmanniana Spash u Ap.). Hauano qeatenbuHoctn KaMOua y XBoit- 
HbIX B OOJIbINMECTBE CLY4aeB COBMAaaeT C MOMEHTOM NOABJICHHA MOOJOH XBOH. 
uddepentiuattun KaMOvaJIbHbIX MPOM3BOAHBIX y BCeX XBOMMHbIX MpoHCXoAuUT 
PaBHOMepHO HM OMHOBPeMeHHO HO BCeH Nepusepuu cTBOMa WIM BETBH, TaK 4TO 
PaHHHe Tpaxeub OOpasyloTcA CMIOWIHbIM COeM MO BCel rpanulle roxwunoro 
ciox (puc. 1). OOpasoBaBuimeca paHHue Tpaxenbl HeKOTOPOe Bpema ocTalorca 
HeOJ[peBeCHeBUIMMH. Y OOJbUIMHCTBa XBOMHbIX NOpo ofpeBecnenne Tpaxeny 
HauMHaeTca ciycra 3—4 JHA Nocne Toro, Kak OHM BbIqudbepenuupoBanucn 
M3 KaMOHAJIbHbIX IIPOH3BOJHbIX H MpwoOpeu CBON Sovlee WIM MeHee OKOHUATeJIb- 
HbIe pasMepbl. OWHakO y MOwXKeBebHUKA (Juniperus rufescens L.), mponspa- 
craioulero B [upakcko-OsblapcKOM apuHOM pelKouecbe, TPaxeHJbl He Ofpe- 
BeCHeBaloT B TeUeHHe NOYTH ABYX Heeb, B pesyIbTAaTe Uero OKPaINBaloTCA 
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cacpaHHHoM B 2K€/ITOBATO-KOPHUHEBLI IBeT. OlpeBecHeHne MpoucXxo_uT oHO- 
BpeMeHHo 10 BceMy OOpasoBaBliemyca C010 — 6e3 TOFO, UTOOBI MOXKHO ObUTO Ont 
OTMETHTb Kakke-MO0 WeHTPbl («OuarH») Mpottecca oLpeBecHeHua, 


2. PaccestHHococymucTEe smHcT- 
BeHHbIe (Saliu babilonica L., Popu- 
lus hybrida Bieb., Platanus orien- 
talis L., Acer campestre L., Aesculus 
hippocastanum L., Tilia caucasica 
Rupr., Fagus orientalis Lipsky. 
Cornus mas. L., Paliurus spina 
Christi Mill., Laurocerasus officina- 
lis Roem.,Ligustrum vulgare L., Ilex 
aquifolium L. u ap.). Y suyos zpe- 
BeECHbIX H KYCTAPHHKOBbIX pacTeHuli 
3TOTO CTPyKTypHOrO Tuna KaMOuit 
HauHHaer (byHKUMOHNpoOBaTb mocse 
TOrO, Kak JIMCTbx paciycrstcsa u Jo- 
CTHIHYT Oosee WIM MeHee 3HaUHTeNIb- 
HOH BeWUHHbI. PopMupoBaHHe pax- 
Heli J[peBeCHHBI, TaK %Ke Kak y XBOIi- 
HbIX, HauMHaeTCA NO Bceli rpaHntte 
rOHM4HOTO KOJIbIla PaBHOMepHO 4H 
OAHOBPeMeHHO (puc. 4). 

B KaMOvaIbHOH 30He y pacrennit 
sTOH pynnbl oOpasyrorca Tanren- 
TaIbHO Y/IMHEHHbIC OBAIbHbIe Mpo- 
cBeTbl Oyfyuiux cocyyoB. Tlocaze 
OJPeBECHEHHA ITHX COCYOB MpocBerbl 
UX OKpyrvialoTca. OOpa30BaHHe Bcex 
3JIEMEHTOB JPeBeCHHbI — COCYJIOB, BO- 
JIOKOH, KIe€TOK Wy4eH MH ApeBecHolt 


Puc. 2. Ulmus laevis Pall. ‘Ilomepeunpii cpes. 
DopMupoBaHHe © OTICMbHBIX KpPyMHbIX COCyLOB Ha 
rpaHule royn4Horo cos le liVerOKaiie OOnGR< 


triacanthos, 
JICAT@JI bHOCTb 


Gleditschia 
oTpyKTypHoro§ THMa 


paciiyCKaHHe MOuUeK. MopmMupoBaHie rowHuHOrO COA HaUuMHaeTCA Ha Tpa- 


11 MAH, rT. 124, Ne 5 


1 
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Puc. 1. Pinus nigra Arn. [lomepeunsit cpe3 

TpexmeTHenw BeTKH. 3 V 1957 r. 80 x. 1 — 

tbiosma, 2 — o6pa3yiouueca panHHue Tpaxe- 

Hb Wpupocta 1957 r., 3 — no3sqHAA ApeBe- 

cuHa 1956 r., 4— paHHasa apepecnua 1956 Tr., 
5 — rpanuiua roxqu4yHoro Kouba 


llapeHXUMbl — ueT ofHoBpemenuo. IIo- 
STOMY, TaK »Ke KaK HM Y XBOMHHIX, KaMOMabHad 30Ha Y BCeX pacTeHHH 9TOK 


rpyMMLt ovepueHa poBHo JIMHHeH. 
OnpeBecHeBaloT paHHHe 3JIeCMeCHTHI 
yepes 5—12 AHelt nocme ux OOpa- 
30BaHHaA. OHako mpolecc ofpe- 
BeCHCHUA HaunMHaeTCA 3Jech Ipexk- 
ye Bcero B cocyaxX H yKe OT HHX 
pacmpocrpanserca leHTpoOexkKHo 
Ha CoceqHHe BOOKHAa HM MapeHXHM- 
HbIe 9JIeMeHTH!. Kakux-H60 TIpHH- 
WHNHAIbHBIX OTUMGHH B THe 
muddepenivaluu HU opeBecHeHHA 
3JIEMCHTOB JIpeBeCHHbI Mex Ay JIH- 
CTOMAaIHbIMA HU BedHOSeJICHbIMH 
BUaMM B HallleM MaTepvasie OTMe- 
THTb He ylajlocb. 

@3. Kompiecocyqucrie IMCTBeH- 
HBIe (Quercus iberica Stev., Ulmus 
laevis Pall., Celtis caucasica 
Willd., Pistacia mutica F. et M., 
Castanea sativa Mill., Robinia 
pseudoacacia L., Fraxinus excel- 
sior L., Morus alba L., Ailantus 
glandulosa, Rhus coriaria L., 


Cercis siliquastrum u Ap.). Y pacrexuii storo 


KaMOHA Ha HeCKOAbKO WHE oNepekaer 
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HuIle KOJIbIa HepaBHOMePHbIM TOABIEHHeM OTJeJIbHbIX KPyMibIX COCyHO 
(puc. 2 u 3). Oru cocysAb COpasyiorca B KaMOHaIbHOH 30He B BUJe TaHTeH- 
TaJibHO YWIMHEHHBIX MpocBeToB (puc. 3), TAHTeHTabHbIe AMaMeTPbI KOTOPH! 
B 3—5 pas mpenocxogaT paluanbubie. MoxHO MpeMNOOHKUTb, TO TaKaA (popma 
HeOpeBeCHEBLIMX MpOCBeTOB OObACHAeTCA HaBJIeHHeM KOPbI Ha BHOBb o6pa3o- 
BAHHbIe 3J€MCHTHI C UX MATKOM OGoMOUKOH. OOOOUKM STHX COCYOB MocTeleHHO, 
uepes 5—10 aueli, opeBecHeBaloT, HM PaHHHe cocy{bl Tak7Ke MOCTeMeHHO mpHoo- 
peraior okpyrayto dopmy. Ilo qannbim OpcaHHUKOBa (3), paHHHe 31eMeHTHI 6e- 
no akauun (Robinia pseadoacacia L.) ocraiorca Heo{peBecHeBLUMMH Oowee ue 
MeCAIL, HO TAKOH JVIMTeJIbHBIM Cpok 
OJlpeBeCHeHHA HAMM He OTMeUAaJICA H 
pasy. XapakTepHbIM OTIM4HeM rpyli- 
IIbl KOJIbIeECOCYIMCTHIX JIMCTBCHHBIX 
ABIACTCA TO, UYTO TaKHe OTAeCJIbHbIE 
KPYyMHble COCYAbI ABJIAIOTCA LeHTPOM! 
o6pasoBaHua ApeBecuHbl. Iloce To- 
ro KaK OpeBecHeloT OO6o04KH OT- 
leIbHBIX KPYMHbIX CocyOB, BOKpyr 
HUX HauHHaloT udPepeHWupoBaTLca! 
MeyIKHe KMe€TKH (BOOKHAa HU KIeTKH 
JipeBecHoH apeHXHMbl), oOOpa3yr0- 
mecca WeHTpoO@KHO BOKpyr cocy- 
OB. TeM cCaMbIM yuacTKH MexK]y) 
KPYNHBIMM CocyaMu MOcTeMeHHO 3a- 
NOMHAIOTCH, H TpaHulla Aucepenin— 
poBaBllelicd peBeCHHbI, WMeBIUay 
BHauale BH 3ursarooOpa3Hou JIM- 
HHH, IpuoOperaer MpaBMIbHble ovep- 
TaHna (puc. 3). Kombo ApeBecnHB, 
coflep*KauleH KpynuHble Cocyfbl, Nos- 
Puc. 3. Morus alba. Monepeunsiii cpes.[O6paso- HOCTbIO SaMbIKaeTCA B CPpe\HeM B 
BaHHe M OMPeBeCHeHHe OTIeIbHBIX KpynHBxX TedeHHe oOHOH (Celtis cattcasica 
coetonst V. aoe 1 ioe Med 2 Lae Willd) — aByx Hegenb (Pistacia mu- 
acne 1957 a J feet en aoare: tica Fet M.), Xora Berpeyaiorca or- 
Croton JebHbIe CuyYaH, KOrla 3aMbikKaHHe 
KOJIblla KPYMHBIX cocyOB 3HauH- 
TeibHO 3aMa3fblBaeT (yO). HeoOxoquMo OTMeTHTb TOT (paKT, 4TO 3/1eMeHTHI 
paqMabHbIx Jyuell TakxKe HaYMHAaIOT CPOPMUPOBATLCA U OJPeBeECHEBaTbh HMeHHO 
BOKPYP STHX OTJCIbHbIX KPyYMHBIX cocyoB (puc. 3). 

OrmeuveHHble HAMM OTJIHUMA B XapakTepe Ludpepenwualuu u ofpeBecHenus 
y PasvIHUHbIX Ppylin ApeBecHbIX H KYCTAPHHKOBBIX PaCTeHHH, Kak HaM Ipejcras- 
JIA€TCA, HMEIOT OMpeseyeHHoe 3HaveHHe JIA PelIeHHA COMKHOFO BOpoca O TeX 
OHOXHMHYCCKUX MeXaHH3Max, KOTOPble yMpaBAIOT Mpolleccom Andbepenttuanun 
QJIEMeCHTOB BTOPHYHOH ApeBecHHb! (H, BepOsITHO, BTOPHYHOH dros). JlaBuo 
yxKe H3BECTHO, UTO CTHMYJIbI ExKeETOAHOM BeCceHHeli peakTHBalluu KaMOuA BAVT 
U3 KPOHEI OT MOWOAbIX MoGeros (”). Take 2%Ke JaHHbIe, yKa3bIBalollve, uTO He 
TObKO PeakTUBalluA KaMONA, HO HU Mpollecchl AuddepenuUualluu ero mpou3Bo]- 
HbIX, HAXOJATCA MO KOHTPOseM BelllecTB, MOCTYMalouluX U3 TOUeK PpocTa KPOHBI, 
OblIH MOyueHbI B MoceqHee BpeMaA H MIpH oMblraxX C KysbTYpoH KamOns 
in vitro (*). OObrmHO B KauecTBe MyTel MocTryNeHHaA 9STHX BelllecTB Hg 
KPpOHbI B CTBO (H KOPHH) Ha3bIBalOT CHTOBHHbIe TpyYOKH HU «MOJOJbIE 
cocymb» (’). ’ 

TlomyueHHble HAMM pe3sybTaTbI TOBOPAT O SHAYHTEMbHOM POs COCY ROB B Npo 
weccax uddepenwnalun wu ofpeBecHenun. Y XBOMHbIX, KaK 9TO H CeMOBaC 
OMKU)laTh, CYAA NO HX CTPYKTYPHbIM OCOOEHHOCTAM, BCE MOJOJbIC 3J1eMeHTHI HO: 
BOrO KOJIbIa PAaBHOLeHHb! MO CBOeH CNOCOOHOCTH MPOBOLUTb (WIM HaKOMATb 
Te BelleCTBa, KOTOPble CTHMYJIMPylOT Mpolecchl PopMUpoBaHus JpeRecHHEI 
PacceaHococyQMcTble JIMCTBeHHbIe BO MHOTOM aHaJIOrMUHbI XBOHHBIM MO paBHo: 
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MePHOCTH paclipeweyeHHA STUX CTHMYAATOPOB B TOMIMe Audpepenlupyrouluxca 
KaMOWaJIbHbIX MIPOHSBOAHBIX. Tem He MeHee, y HX COCYJbI yxKe #BIAIOTCA He- + 
KOTOPbIMH O4araMH Mdpdpy3uu Bellle- 
CTB, CTHMYJIMpylOulMx Npolecc ofpeBec- 
Hewua. Y koyblecocyAucrpix siucrBeu- 1 
HBIX COCYJIbI yKe HAYHHAIOT HFpaTb Jo- 
MHHHPYtOlly!O POlb M CTAHOBSATCH Tlod- 2 
JIMHHBIMH IeHTpaMH MpoleccoB Audde- 
peHiMallun w OpeBecHeHuaA. 

Bonpoc oO TOM, Nocrymator JH cTH- 
MYy.1Hpytoulne BelllecTBa IIpaAMO 10 cocy- 
aM H3 KPOHbI WIM %e OHH NepesBura- 
}OTCH MO CHTOBHAHbIM TpyOKaM H yKe 
OTTya MepexoqAT WH Hakorsawrend BS 
cocyaxX, HalliHM HCcCyieqOBaHHeM, pa3y- 
MeeTCca, He peulaetca. Ho cam cpaxt 
KOHILCHTpaluu CopMooOpas3yiollux Be- 
WleCTB B cocyax MpedcTaBAeT HHTe- 
pec, ocoOeHHO eCH yuecTb, 4TO, 10 
BCeM J(aHHbIM (°), KouIbIecOcyAMCTOCTb 
TO CpaBHeHHIO C paccesxHococyAHcTO- 
CTbIO ABJIACTCA I PH3HAKOM 2BROJIIOLMOH- 
HOH MOBHHYTOCTH. 

PaOora BbINOMHANACh'MO PYKOBOJ- Puc. 4. Populus hybrida Bieb. Tonepeu- 
CTBOM mIpod. A. A. SAtenko-XMmeneB- bili cpe3. Hauano yesTembHocTH KaMOua. 


_ 5V 1957 r. Ox. 7, 06.8 x. 1 — danosma, 
CKOIO, KOTOPOMY MPpHHOLIy cBoIo Ova Ue naNmpesdee panel Weeeeen 


rofapHocrh. 1957 r., 3— mpupoct 1956 r. 
VWuctutyT seca Tlocrynuso 
Axayemun Hayk Ipy3CCP . 12 IV 1958 
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IKOJOFHA PACTEHHA 
A. C. MOJOJIbCKHK 


HOBbIA METO)| ®EHOJIOTHYECK HX? MPOrHO3OB 
WY ATPOKJIAMATHYECKHX OWEHOK TO TENMJIOBOMY SAKTOPY 


(ITpedcmaszeno axademukom A. JI. Kypcanoeoim 1 WV 1958) 


3aBHCHMOCTb Ppa3BHTHA PacTeHHH H HACeCKOMBIX OT TeMMepaTypHoro (cbakTopa 
O6LIMHO TpakTyeTCA Kak rMnepOoMyeckad PYHKUMA Bua: 


WIM JHHeHHaA PYHKIUMA: 


1/n = (tcp — B)/A, (2) | 


re n — Mexa3HbId Mepvo B AHAX, top —CpeHAA TemMmepatTypa Mexkda3sHOrO 
nepHona, B — HuxKHHH mpesen scpeKTHBHBIX TemmepaTyp, A — cymMa 93(- 
(PeKTHBHBIX TeMIepaTyp. 

YIpu ycnosuu, uTo (1)— npaBMibHaad runepOomMueckaad *yHKIMA, BeH- 
yuHbt A wu B — nocTrosHuple. OAHaAKO TPYAHO MpeANONOKUTh, YTOObI pasBuTHe 
JuO60rO pacTeHHA BbIPaxaOcb KaK YHCTO runepOoMyecKkand WIM 4YHCTO HHEeli- 
Had (PYHKWHA OT TeMMepaTypbl. OTorO He MOxeT OblTb XOTA Obl MOTOMY, 4TO 
cyllecTByeT ONTHMaJIbHad TemMMepaTypa pasBHTHA. B TouKe, COOTBeTCTBYIOIeli 


Puc. 1. Cxopoctb pa3BuTua xJomyaTHuKa copta 108-® B nepuog 6yToOHH3a- 

IMA — UBeTeCHHeE B 3aBHCHMOCTH OT cpefHeli TemlepaTyppl 2sTOrO mepnosa. 

a— 1947r., 6 — 1948 r., ¢ — 1949 r.,e — 1950 r., 0 — 1951 r., e — 1952 r., 
ge — 1953 r., 3 — 1954 r. 


ONTHMaJIbHOK TeMMepatype, BerMunHE! A u B TepsroT CMBIC Kak OHOsorMueckHe 
MOHATHA: Tak Kak JMHHA 1/n=o (tp) HAM KacaTebHad K Hell B ToUKe 
ONTHMYMa POPH3OHTaJIbHaA, TO B COOTBETCTBUH C (2) B STON TOUKe A = + oo, 
B=—oo. 

CieqoBaTebHO, MeTO CyMM TemMepatyp He Bcerfa MpurojeH Aa pemennsa 
(PeHOMOrMUeCKHX 3ayay (MporHocTuyecKHX H arpoKsMMaTuYecKHX). Ero Heno- 
CTaTKM OCOGEHHO OMLyWaloTcA MPH SHTOMOJOPMYeECKUX pacueTax HM MporHosax, 
HOO HaCeKOMbIe, B OTAMYHe OT pacTeHHii,yamje pasBUBaIoTCA pW Temmepaty- 
pax, OM3KHX K ONTHMAJIbHBIM. 

Oyuako Beanyunpl A un B oKasblBalorca YCOBHBIMU He TOJIbKO B 30He ONTH- 
MyMa TeMNepatyp. Ha puc. | npuBexend OAMH 43 pesyMbTATOB MOMeBHIX HCCuIe- 
OBaHHH, MpOBeeHHbIX Ha arpOMeTeOpOJIOrHyecKOH cTaHuHu «CramMHabal» B 
Tuccapckow JomuHe TamKCCP. 3yecb cbynxuna 1/n = (top) OKa3bIBaeTCA He 
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n= Af(tep — B) (1) | 


JMHeHHOK. Tlostomy, ecuiM xuONuaTHUK pa3BHBaeTca, Halipumep, pv Temnepa- 
Typax 26—27°, B HeM BOCHHTHIBaIOTCA OAHU OMOMOrMUeCKHe cCBOLCTBA H CBOIi 
HWKHHH Mpelel sdpeKTHBHLIX TeMMepatyp, paBHBIii <3yecb “15,6°; ec 2Ke 
XJIONYATHHK PasBUBaeTca pH TemNepatypax nopsyKa 19°, B HeM BOCHHTHIBAaIOTCA 
HHbIe OHOJIOPHYeCKHe CBOHCTBA H BO3MOXeH Topaslo GOouee HU3KHi HWKHUI 
mpegzen. Beseqcrsve ycopHocTu BenuunH A u B, meton CYMMBI OKa3bIBaeTCA 
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Puc. 2. TemnepatypHo-enoormueckan HOMorpamna Jia PuecapcKo# JomMHbI 


HHOrJa BECbMa HETOUHBIM; OH He fFellaeT pAMa BbIABHTAaeMbIX NpakTUKOH fsanay 
HM, KpOMe TOTO, CJIHMIIKOM TpyJOeMOK. 

Takum OOpa30M, Ha3pesla HeOOXOXUMOCTb 3aMeHbI MeTOa CyMM Temmepa- 
TYp ApyruM MeTOOM, KOTOPbIM Obl Obl NMpexZe Bcero cBo6oyeH oF NOHATHH 
CyMM H mpefeoB Temnepatyp. Huxe u npeaaraetcad TaKOH MeTON.y 

Metojl 3TOT OCHOBaH Ha HCMOIb30BaHHH MOCTpOeCHHOM HaMH HOMOrpaMMBI, 
Ha KOTOpO B KOOpAMHaTaX N—tlop Ha OCHOBAHHH MHOFOJIeTHAX JaHHbIX HaHe- 
ceHO cemelicTBO JIMHMM cpeqHHX TeMilepaTyp, Kaxkai H3 KOTOPbIX OTHOCHTCA 
K OMpeyeseHHO HCXOAHOM fate (cM. pHc. 2). 

Ha nomyyenHoH ceTKe CTPOHTCH Ha OCHOBaHHH opene pe Meuia es aH- 
HbIX KPHBad pa3sBuTHa pactesua Tuma EF (R adHOM cayaae — xJOTuaTHHKa 
B TlepHOy WBeTeHUA — packpbITHA KOpOCoueK). Cue MOBATEJIbHO, ECM JIMHMA CpeHAX 
TemiepaTyp BbipaxkaeT COOOH TeMJIOBbIe pecypcb! AaHHOrO KJIMMaTHYeCKOrO pal- 
ona, TO HHA EF BbipaxkaeT TEMJOBbIC noTpeOuocTH JaHHoro pacTeHHs. : 

Ilan oTBera Ha MporHocTHuecKHH BoMpoc O TOM, KaKHM Oyler Senay, 
NepHO, pasBHTHA pacTeHHA, HayaJIO KOTOPOrO OTHOCHTCA K H3BeECTHOH aTe, 
HEOOXOJIMMO pellIMTb COBMeCTHO ypaBHEHHA JIMHHH CpeAHAX H JIMHHM pasBUTHA, 
OueBHHO, YTO MOCKOJIbKy CeTKa cpeHUX TeMNMepaTyp M KPHBaA pasBUTHA ae 


TCHHA HMCIOT OHH M Te 2Ke KOOPAMHaTHI (1 HU top) M BbIYePYeHbI B CHHOM Mac- 
ura6e, TO HHTepecylollee Hac pellleHHe MO2KHO MpOueCTh Ha MepecedeHHu JIMHH 
CpeHUX AIA WaTbl UCXOAHOH (asbl C KPHBOM pasBUTHA. 

Hanpumep, HeoOxoAMMO yCTaHOBHTb, Kora HaCTYNWT MaccoBoe pacKpbITHe 
lepBbIX KopoOouek xsoryaTHHKa B TuccapckOH JoMHe, ECM NoMHOe WBeTeHHe 
Hactynuio 15 viomaA M eCJIM XO TeMnepaTyp 3a MexKpasHbIH nepHoy moo6en 
MHOroJleTHeMy. OTbICKHBaeM Ha HOMOrpaMMe JIMHHIO CpeHUX TeMMepaTyp OT 15 Vit 
H MIpOuMTbIBAaeM OpAHHaTy TOUKH NepeceveHHA STOH JIMHHM C KpHBOM pasBHTHA 
EF 66 wueii. Tora cpok maccoporo paCKpbITHA mepBbIx KopoOouek Oy- 
met 15 VII+96 po. =19 IX, a Becb MexbasHbI mpollecc OyjeT npoTe- 
KaTb Mp tcp = 23,4° (aOcuMcca TOUKH nepeceyeHna). Ha ofuHy u Ty xe 
CeTKY, OTHOCAMLYIOCA K JaHHOMY KJIMMaTHYeCKOMy paHOHY, MO2KHO HaHOCHTb M0 
9KCHCPHMCHTAaJIbHbIM JAHHbIM KPHBbIe PpasBHTHA AIA PasJIMYHbIX as H Pa3sHbIXx 
pacrenuli. Tak, Ha pc. 2 HaHeceHa SKCiepHMeHTaJIbHad KpuBaa pasBaTua RS AA 
xenuaTHuka 108-® B mepvox BCxOsbl — OyTOHH3alMA. SafaBUIMCb CpOKOM 
MaCCOBbIX BCXOJOB, Hampumep 5 VI, u OTbICKaB Ha HOMOrpaMMe JIMHMIO CpeHHX 
TemlepaTyp JIA STO WaTbl, MPOUHTbIBAeM OPAMHAaTy NMepeceyeHuA 9TOM JMHMM 
c KpuBol RS—28 jue. Orcioga cpoK maccosoH OyTouusanun Oyyzet 5 VI-+- 
+28 mH. =3 VII. Sto He coBceM OGObINHbIe CpOKH MpOxoxjeHHA cas — OHV 
BcTpeyaioTtcn B TuccapcKoH JOIMHe MpH MalicKMX VW WIOHbCKMX NOAceBax HM Mepe- 
cepaX XJIOMYaTHHKa B CBA3H C rpagoOuTHAMH. Ja 9THX HOBbIX TeMnepaTypHbIxX 
ycoBHit He yalocb Obl yKa3aTb Mex(pasHbIH NepHoy Ha OCHOBaHHH OObIUHOrO 
«alpeJIbCKOFO» MpOH3BOACTBeHHOTO OMbITA. 

Ec mun cpemuux or 5 VI mepecekaeT KpuBylo pa3BuTua RS B ofHOK 
TOUKe, TO JIMHHA cpeqHHX, HampHMep, oT 25 VIII mepecekaeT KpuBylo pasBUTHA 
B JByX TOUKaX: HW KHeH—c oOpfAMHaToH 45 Hel H BepxHeHi—c opjMHaTor 
80 mHeH. DusnyecKH UpaBHJIbHoe pelueHHe aeT BCerya HMKHAA TOUKAa Mepe- 
ceyeHusa (O4e€BHHO, YTO pacTeHve He CTaHeT 3aJ/epxKHBaTbCA B CBOeM pa3BHTHH 
mo ucreyenun 80 He, Korfla Bce HeOOXORMMbIe YCJIOBHA AIA 3aBepLeHHA MexK- 
(pa3Horo Mpolecca CJIOKHJINCh yxKe B MepBble 45 Hell). 

Hakouell, eC/IM JIMHMA CpeqHHX TeMMepaTyp BOBCe He MepeceKaeT KPHBYIO pa3- 
BUTHA, TO 39TO O3HayaeT, YTO MOCVeAyoulad (basa HHKOra He HacTrynuT. Tak, 00- 
PaTHBLIHCb K HOMOrpaMMe, MbI cpa3y OOHapy2KHM, 4TO eCJIH BCXOJbI NMOABATCA 
B TaKOH nO3QHHM cpoK, Kak 5 IX, OyToHH3allua He HacTynuT (ecMH Obl axe 
eH WH He NMOMellaJIM OCeHHHe 3aMOpo3KiH). 

Kak BHMM, npejiaraeMbli MeTOoR He TpeOyeT, B OTIMUMe OT MeTOJa CyMM, 
uTOObI KpHBad pasBuTHA pacTeHuA Oblia runepOomoH. Ira sMnupwyecKkan KpH- 
Ba MOXKET MMECTb JIIOOOH BU, B TOM UHCsIe HC ABYMA BeTBAMM — JOONTHMaJIbHOH 
MW MOCJI€ONTHMaJIbHOH (KOra MeTO, CYMM BOBCe He IpHMeHHM). 

XOTH MOCTAaBJeHHAad BbILe MpOrHOcTMYeCKad 3aaua pellleHa Ha OCHOBaHHH 
MHOrOJleTHerO XOa TeMMepaTyp, TakOH MpOrHO3 ABJIAeTCA KOHKPeTHBIM JIA 
fanHoro Towa HM WaHHoro xo3aHicTBa, HOO HCXOAHaA JaTa nporvo3sa sABsAeTCA 
MHTerpaJIOM BCeX: BJIMAHHH MecTa H BpeMeHH. 

Kak mokasasla TWaTeJIbHad MpoBepKa Ha MaTepvae 200 mporHo3oB, TOU- 
HOCTh TaKHX MeHONpOrHos0B Jia xMomvaTHuKa 108-® B usMeHuABbIX NOFOLHbIX 
yceoBHax VvccapcKol JOuIMHbI BbIparkaerca cpedueli KBawpaTMyecKo oOWMOKOl 
¢=-+3—4 JHA, mp cpemHeli 3a0J1larOBpeMeHHOCTH (beHonporHo3a B 40 Heli. 
AvaJOrHuHble XKe NMPOrHOsbl MO MeTOsy CyMM TeMnepaTyp (paccuNTaHHble Ha 
TOM 2ke MaTepHane cnocodom A. A, Ilnranepa u cnoco6om JI. H. Badyum«una) 
Masn o == =-5—7 quel, a mporHosbl, OCHOBaHHble Ha mpHOaBseHUM K MCXOL- 
HOH NaTe MHOPOJeTHerO Mex(basHOrO MHTepBadla (Ge30THOCHTebHO K TemMMepa- 
Typam), Qaror omm6Ku Wo 15—20 quel. [pu stom TpyyqoemKocr lipeqaraemoro 
MeTOa B HECKOJIbKO J€CATKOB Pa3 MeHbILe TpyYAOeMKOCTH MeTOsa CyMM. 

IIpu pemenun mpempymux 3aqay TeMMepaTypHbIM XO 3a MexdasHbIli me- 
PHOA AA HAaHHOTO Toda CuuTaICA NOAOOHKIM MHOrOseTHeMy. OfHako mpH 2x«Ke- 
JaHHH MOXHO JerKO yuecTbh AOMPOcpouxbili pornos moroybl. Tak, Hampumep, 
HOPHE, Tete aro ATO0R Hea Sr OmTA CARS tea Mate ea eee 
a POrHo3 BO BTOpOoH 3afjaye, JocTaTouHO 

Ot 


MIPOBECTH JIMHHIO, MapadIebHY!O MHOFOeTHEH JIMHMM cpeqHuX oT 5 VI cnpaBa 
OT Hee Ha paccTosHHH B 1°. Ory HoByt10 WHHHIO BeLYT JO TepeceyeHHa C KPHBOL 
pasBuTua RS H mpounTErBaior, YTO BTaKOM culyuae nN = 27 MHeH, a He 28 WHeA— 
Kak lpexyjie. 

HomorpamMa n03BouaeT 2aTb HW deHOnporHo3 COKpalleHHOH 3a0s1aroBpeMeH- 
‘HocTH. IIpeqnos0xuM, uTO HaM H3BeCTeH (bakTHYeCKHH JIA WanHoro roya xox 
Temnepatyp c 5 VI no 15 VI. Torga, Beraucams cpequtoio TemMllepaTypy 3a 3TOT 
‘10-qHeBHEI ~=nepHoq, uu HaHeca COOTBETCTBYIOULYIO TOUKY Ha CeTKY HO- 
MOrpaMMBI, MIPpOBOJMM OT STOH TOUKH JIMHMIO MapaJembHyi0 MHOTOseTHeL JIH- 
HHH CpeqHuX oT 5 VI, Jo nepeceyenua c KpuBo pasBuTua RS. 

Ty ke cerKy cpe4HHuxX TeMMepaTyp MOxKHO HCMOmb30BaTb H As pacue- 
TOB JIA HACCKOMBIX, C€CJIH HMeIOTCA KPHBbIe PasBUTHA MOCeIHUX B 3aBHCHMOCTH 
OT TeMlepaTyp, MOCTPpoOeHHble NO HaGwIOeHHAM B npHpore. 

Tak, Ha puc. 2 HaneceHa KpuBaa /K pa3BuTHA BpequTeIA cembcKOrO Xxo- 
3A1CTBa — XJIONKOBOH COBKH OT sAllilleKaqKH OHOTO MOKOMeHHA JO slite- 
‘“KaqKH culeqyroulero MOKOJIeHHA. 

_ - SaflaBlIHCh MCXOJHBIMM JaTaMM pasBHTHA pacTeHuli (4M HaCeKOMBIX), He 
akTHyecKUMM JIA JaHHOrO rola, a Cpe_HHMM MHOFOJIeTHAMH, MOXKHO pellaTb 
“MO HOMOrpaMMe pa3JIM¥Hble arpOKJIMMAaTHYeCKHe, ONepaTHBHble H OMbITHO-MeTO- 
|Auyeckhe 3aqaun. C sTHMM IeIAMH Ha HOMOrpaMMe, C JI€BOM CTOPOHbI, LITPHXOB- 
“KOH BbieleHa 30Ha OCCHHHX 3aMUPoO3KoB. Ecuu, HanpuMep, KpuBasd pa3BUTHUA 
XJIONYATHHKA B MepHO WBeTeHHe — packpbiTHe KOpoOouek (cm. EF ua puc. 2) 
BXOJUT B 30HY OCCHHHX 3AMOPO3KOB OJHOBPeMeEHHO C IMHHeH cpeqHHX oT 23 VII, 
Mpu tcp= 20,3°, TO 3TO O3HaUaeT, YTO B CpeqHeM MHOFONeTHeM CaMbIli NO3sqHHH 
CpOK I[BeTeHHA, IIPH KOTOPOM CO3peBaHHe HaCTYNHUT NO 3aMOpO3KOB (T. €. 20 20 X 
B ycuoBHax Tuccapckow fou), SOyger 23 VII, a Becb mponecc WBeTreHHe — 
packpbiTHe KOpoOouek MpoTeveT MPH HanGosee HH3KOM H3 BOSMOXKHBIX cpeqHelki 
Temmepatype 20,3°. Uma cnoco6om «o6paTHoro deHOMporHosa», MOXKHO BbIAC- 
HUTb, KaKOMY HahOoulee NO3HeMy CpOKy CeBa 3TO cooTBeTcTByeT. MoxHo TakxKe 
PeWIMTb PAX 3afau, MHTePeCYIOMULHX CeJICEKILMOHEPOB, KOTOPbIe HEBO3MOXKHO Ppe- 
INHTb MeTOJOM CyMM TemilepaTtyp. HampuMep: kKoryla HeOOXOXHMO BBICeATb 
xuonyuaTHuk 108-P B ycuoBuax TuccapcKol JOHHbI, YTOObI ero Mexkia3Hblit 
NepHol BCXObI — OyTOHU3AaL4A MpOXOAM upH cpeqHeH Temmepatype B 18,0°. 
OrbickaB Ha OCH aOcllMcc HOMorpamMb! 18,0° u mpoBedA OTCIOa BEPTHKAaIb JO 
nlepeceyeHHa C KPHBOM pa3sBuTHA RS, MbI BAM, YTO B TOUKe MepeceyeHHA Mpo- 
XOJAT HHUM cpeqHUX oT 12 1V u 26 VIII. Oro 3Haunt, TO B OOMbUINHCTBE JeT 
2KeMaeMOrO PesyJIbTaTa MOXKHO MOOUTLCA BTOM CJLyyae, ECM MACCOBbIe BCXOJBI 
Oy AyT mp BeceHHeM Bapuante onpita 12 [V, anpu oceHHeM BapHanTe — 26 VIII. 

Ha pue. 2 HaHeceHa KpHBad pa3sBHTHA COM OT MoceBa Jo wBeTeHUuA (CD) u 
OT I[BeTeHHA JO cospeBaHua (OP), NO3BOUIAIOWaA pellaTb arpOKJIMMaTHyeCcKHe 
3aauH OTHOCHTeIbHO 39TOH HOBOH B CramHHaOacKOM paHouHe KYJIbTYyPHI. : 

Kak TemlepaTypHax ceTKa HOMOrpaMMbI, Tak H KPHBhle pa3sBHTHA PacTeHHH 
(4.1 HaCe@KOMBIX) I[eIHKOM CTpOATCA Ha (PakTHYeCKUX HaOMIOMeHHAX: CeTKA — 
10 HaG6sIOJeHUAM MeTeOCTaHUHH, a KPHBad pasBHTHA — JIMOO 10 PeHOJOTH4eCKHM 
HaOsIOJeCHUAM B OMbITaX C pa3HOBPeMeHHBIMH CPOKaMH ceBa, JIHOO MO onepa- 
THBHBIM HaGJIIOJCHHAM MeTeOCTaHILHH Ha KOJIXO3HbIX TOJITX B pa3JIMUHbIe TOMI 
WB pagJIMUHbIX NO TeMMepaTypaM palionax. icHO, 4TO Aid KaxOrO KJIMMAaTH- 
yeckoro palioHa TpeOyeTcx CBOA TeMIlepaTypHad cCeTKa; HO KPHBbIC pasBATHA 
pacteHHii MOKHO paciIpocTpaHATh Ha SHAYHTeJIbHBIe TeppHTOpuu (BcuIeCTBHe 
ycTOHUMBOCTH TeMMepaTypHbIX CBA3eH PasBHTHA PacTeHWA HU CpaBHUTCJIbHO 
MaJIOrO BIIMAHHA Ha pasBHTHe MHBIX (aKTOPOB, KPOMC TeMMepaTyPHOTO. 

Oguako (popMa KpHBbIX Pa3BATHA faHHOM KYJBTYPbI AWA pasJWUHbIX Le 
POTHBIX 30H Morsia Obl OTpaxKaTb WIMpOTHOe H3MeHeHHe tpotoaipexta. Uro 
KacaeTca U3MeHeHHA (poTosppekTa MO MecsIlaM, TO OHO KaK-TO CKa3bIBaeTCA 
yoke B (popMe KpHBOli pasBUTHA JIA YanHHOH 30HbI H asbt. 


Tlocrynuso 
19 X 1957 
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PH3HOJIOLH 


JI. H. JEPABHH 


BJIAAHHE JPEMOTHOrO HW COHHOFO COCTOAHHS 
HA MHOTPOMHbIM HW XPOHOTPOMHbIM KOMIMOHEHTbI 
CEPAEYHOM JEATEJIBHOCTH) |COBAK 


(IIpedcmaeaeno axademuxom J]. A. Op6enu 7 IV,1958) 


Pa3BuTHe COHHOrO COCTOAHUA Y sOJel BbISLIBAeT YMCHbIeHHe BHYTpHap- 
TepHanbHoro japmenua (15,16), cHuxKeHHE MyJIbCOBOrO WaBeHHA H ypexKeHH 
tybca (*). B ombirax Ha coOakax (’) oTMeyeHO 3aMeeHHe NyJbCa IpH kpat- 
KOBP@MeHHOM J{HeBHOM CHe. OcTaeTcA MaJIOH3yYeHHOH JHHAaMHKa H3MeHeHUit 
BHYTpHapTepHasbHoro aBJIeHHA MpH YNOMAHYTHIX COCTOAHHAX "arora 


Tlepeyq Hamu Oblua NocTaBJleHa 3ayaua — BbIACHHTb CHJIOBY!IO H YaCTOTHY 
XapaKTepHCTHKY CepAeuHOH JexATeIbHOCTH COOaK IPH APpeMOTHOM HW COHHOMC 
CTOAHHAX B eCTECTBEHHBIX yCOBHAX. Mcnomb3yeMaA B OCTPbIX ONbITaX ouer 4 
Ka CHJIbI CepJe@4UHbIX COKpPalleHHH NO BeIMYHHAM CpefHero JuHAMHUeCKOTE 
BHYTPMapTepHabHOTO MaBeHUA He MPpHMeHHMa K HHTaKTHbIM 2KHBOTHBIM, 
y KOTOPbIX 9Ta BeIHUMHA HMeeT ONPeeIeHHY!IO YCTOMUYHBOCTb K BHeIIHHM 
BosfelicTBHAM (1°), B wWeloM OpraHu3Me CHJIy Ceple4yHbIX COKpalleHui oTpa- 
2KaeT BeJIMYHHA KOHEYHOFO MAKCHMaJIbHOTO BHYTPHapTepHaJIbHOrO JaBJIeHHs 
(7,°,1°) uw ap.). Ora BeIMUHHAa OTPaxkKaeT BeCb 3alac NOTeHUMaJbHOM WH KHHETH- 
yeCKOH SHEPrHu ABH KyWelHcaA MO apTepHAM KPOBH Ha MeCTe H3MepeHHA H T0- 
STOMY XapaKTepH3yeT MCTOYHHK JaHHOH 9HeprMu — cepeyHble cOKpalleHHua, 
ux cuay (4). B cBa3M Cc STHM B KaveCTBe MHOTPONHOFO NOKasaTesiA HaMH HC- 
NOJIb3OBaJlaCb BeJIMYMHA KOHEYHOTO MAaKCHMaJIbHOrO BHYTpHapTepHasIbHOrO 
AapieHua (KMJI). B xkauectBe xpoHOTponHoro NoKa3aTea MpHHHMasack 
cpeqHAA yuacTOTa cepfeyHbIxX coKpamjeHHH (UCC). Onpirpt mnposogu- 
JIMCb Ha cOOakaxX C MpHMeHeHHeM mpHOopa (°), mnosBoustomero 6Gec- 
KPOBHBIM CMOCOOOM MpOusBOAHTb ciurmorpaduio WH onpesenath KMIJI 
B WeHTpaJIbHOH XBOCTOBOM apTepHH WIM B «MEXKCOCKOBIX cocyax». Ha6uno- 
WeHHA MpOBOAMIHCb B OObIYHOH SKCHePHMeHTAaIbHOH KOMHAaTe, He H30JIMpOBaH- 
HOH OT CJlyYaHHbIX BHEWIHHX 3BYKOBbIX pa3ypaxuTenei. Co6aka nomellalack 
Ha NOCTOAHHOe MeCTO WIA JleKAHHA Ha NOY HIM B JOIbKY, OCTaBIANACh B 
mokoe — IIpW OarompHATHBIX yCJOBUAX OHA 3acbillasa. 

HacrynseHve J peMOTHOFO HM COHHOFO COCTOAHHH OTMeYaOCh NO CHUKeHUK 
ABUTaTeJIbHOH AKTHBHOCTH XKUBOTHOTO, pa3silOli CTeMeHH CyKeHUA Tyla3HbIXx ULE: 
nel, ypexKeHHio bIXaHMA, XapaKTePHbIM M3MeHeHHAM CCPMTMOrpaMMEI H Mp. 
OnbiTbI MpOBOAMINCh OFHUM WHOM uepes 20—24 yaca nocme nocneqHe 
TO Mpvema coOakoH mum. KMJI onpezensnoch B MHIIHMeTpax pTyTHOrC 
cTou6a. 

C coOsi0feHveM BBILeYNOMAHYTHIX YCIOBHH OblIO MpoBeyeno 150 onpiToE 
Ha 6 coOakax. OnbiTbi MoKa3aJIv, YTO yxKe B Mpollecce CNOKOLHOL NeEXKKH co: 
Oak, Oe3 KJIMHHMYCCKUX MIPH3HaKOB pa3BHTHA COHHHIX COCTOAHUH, HaGmIO_aeTcs 
yMeHbiwenve BeuuMH KMJI a UCC. Oro BuguHo u3 puc. 1, Ha KoTOpom mpey 
CTABJICHbI P€3yJIbTAaTbI OMbITa, MpOBeeHHOTO Ha coOaKke Haiize. 

Ha puc. 2 mpupexeHbl pesybTaTbl onbITa, Ha ‘TO xe cobaKe. B 93ToON 
ONbITe pa3BuBleecH K 10-H MHHYTe COHHOe cocTOAHHe 65110 lipepBa: 
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HO C1yaHHbIM SBYKOBbIM pa3{paxKuTenem. B pe3sybTaTe 3TOrO HacTYNMBIee 
MPH 3acbilaHHH YMCHBUICHHe BeIHM4YHH CMeHHOCh yBemH4eHHeM. C 14-H munHy- 


TbI OlbITa NOABHJIMCb KJIMHMYeCKHe 
IIpH3HaKH J peMOTHOTO COCTOAHHA, ac 
30-H COHHOTO, 4YTO COMpoBOxaOCb 
HOBBIM IIOCTeNeHHbIM CHH2KEHHEM yuH- 
TbIBABLUAMXCA BeJHUHH. IIpu stom 
HMeBIUMeCA KpaTKOBPeMeHHble yBe- 
nuyeHua KMJI u UCC cosnayanu 
BO BpeMeHH C NOABJeCHHEM CJlyyali- 
HbIX 3BYKOBBIX pa3sqpaxkuTenel. 
HlanbHelhiue OMbITH! NoKa3anu, 
4TO BBILMeyNOMAHYTbIe H3MeHeHHA 
cepdeyHOH exATeJIbHOCTH MOTryT 
HM€Tb Me€CTO JWIMTeJIbHOe BpeMa. 
Sto [BuAHO M3 OMbiTa, pesyJbTaThl 
KOTOpOorO IpuBeseHbl B TaOl. |. 
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mG 6 12 16 20 2mun 
Puc. 1. KMJ (mM pt. ct.) # UCC (coxp/mun)y 


co6akn Halijbl Bo BpeMA CIOKOMHOM exKKU, 6e3 
IIpH3HaKOB COHHBIX CocTOsHH 


B tTeyeHHe 9TOTO ONbITa COHHOe Co- 


cTosHHe 2xHBOTHOrO 11 paz MpepbIBalocb CJ yuYaHHbIMH 3BYKOBbIMH pa3- 


96C 


7~-oN 
\ 


Sse Ane Se) 
4 6 @ 16 2 B&B B&B se 3 4 44mux 


Puc. 2. BausaHue JpeMoTHOrO H COHHOMO COCTOAHHM Ha BeJIH- 


yquupt KMJI (mM pt. cr.) u 


UCC (coxp./muH.) co6aku Haligznr 


ApaxkuTeismu. B kaxKOM clyyae pasBHTHA NOBTOPHOTO CHa Yy STOO X%KUBOT- 
Horo KM] u UCC ymenpmlanuch MpHOIM3HTeIbHO JO OfHOTO yYpOBHA, a pH 


Ta6Omuna 1 


M3menenve cusbl H YaCTOTHI CepseYHbIX COKpalleHHH BO BpeMA CHa coOakH JlacKu, 
IipepbiBaBlueroca CJIyualHbIMH 3BYKOBbIMM pa3jpaxuTeAMU 


fet Haumenmue Benwuuua a 5 8 | HanCompume Benuunna 
Maasaa EE BeJIHYHHDI CHIDKeHHA s 3 Sees BeJIHYHHbI NOBbILMeHHA 
Ha KOTODOE a B COHHBIX | npx sacbinanuu | 3 2. gO. wocsie Mpo- pan Ae 
Baceceaes Be COCTOAHUAX 6 z Eo é 6y2k 1eHHA 2K eH 
NOBTOPHbIM B e EO J ss 3 
es eb = [KM * |4CC ** |KMJI * [HCC ** 5 Es eSe KMAl * [UCC ** IKMJI * | UCC ** 
Joey om || Ee aano, 

2-A 8 123 85 15 26 | 10-1 4 ates |) HANA 15 34 
14-9 b) 124 88 14 34 19-9 4 138 119 15 30 
23-A 4 130 104 9 17 27-5 2 139 118 20 11 
29-51 2 124 84 26 27 31-5 3 150 Acti 24 13 
34-11 3 124 92 24 o | 37-4 2 148 97 25 16 
39-51 6 116 82 33 26 | 40-9 2 149 | 108 27 71 
48-91 7 124 83 se) 70 59-51 4 143 153 14 23 
59-51 4) 122 74 16 32 64-2 2 138 106 26 46 
66-2 7 120 90 28 30 73-51 2 148 120 22 12 
70-0 2 119 80 23 22 | 76-2 3 142 | 102 22 24 
79-1 2 119 83 | 22 18 | 81-5 Koney, onpita 

B cpeqHem 4,7 | 122 86 241 | 28,3 2,0) | 143,41) 113 21 | 28,7 


* B musviMMeTpax pTyTHOrO cTowOa. 


** BpipaxkeHO YHCJIOM COKpallleHHii B MHHYyTY. 


HOBTOPHEIX MpOOyKJeHHAX STH BeJIMYMHI BOSpacTaM MO UCXOAHOTO YPOBHA 
WIM HeCKOJIbKO efO MpesbliuanH. AHaJIOrHuHad 3aKOHOMepHOCThb HaGJOLamach | 
HaMH y BCeX OOCIeOBaHHbIX COOaK C HEKOTOPbIMH BUOM3MeCHCHHAMH B OTJCJIb- 
HbIX CIY4aAX, KOTOPble 3aBMNCeM KaK OT CTeMeHH WH MpOOKATCMbHOCTH Pas- 
BUTHA COHHbIX COCTOAHHHM, TaK WM OT KaueCTBa CJLYYaHHbIX 3BYKOBbIX pa3fpa-— 
wkuTeneH. JlambHeHuiMe HaOwioye-. 
HMA WoKasaJIH, YTO BO BPeMA HOU-_ 
Horo cHa co6ak KMJI u UCC uc | 
TbIBaIOT OOMee 3HAUHTeEJIbHOe YMeHb- 
WeHHe, 4¥eM TPH CHe B JHeEBHOe Bpe- 
MA. STO BUAHO H3 OMbITa, PesyJIb- | 
TAaTbl KOTOporo IIpHBeeHbl | 
Ha puc. 3: HOUHOH COH BbI3BaJl CHH- | 
, *eHHe KMJI ua 80mm, a UCC) 
40 ¥: YMeHbIwMacb lmpH 9TOM Ha 54 B 
Eh A Ea IS DEED MHHYTY. 
TakHM oO0pa30M, )pe3YJIbTaTbI | 
Puc. 3. Ban anne HOUHOFO Anita u oe OMbITOB HOKa3bIBal0T, YTO JPeMOT- 
SRY RUICON 6x0 avin eeosaies ee ae ‘T-) yoe H COHHOe COCTOAHUA CcOoOak B 
OO6culeOBaHHbIX HaMH YCJIOBHAX CO- 
TIpOBOxKawTcA a3s0BbIMH H3Me- 
HeHHAMH CHJIbI H YaCTOTbI CepeuHbIX COKpalleHHH. OTH HM3MeHeHHA CO- 
CTOAT B OCNaOM€HHH CHMOBOrO HM YaCTOTHOrTO KOMIOHeEHTOB MIpH pa3BHTHH 
COHHBIX COCTOAHHH WB YCHJeCHHH HX MpH MpoOyxXMeHHAX XKUBOTHOYLO, BBI- 
3BaHHbIX CJIy4aHHbIMH 3BYKOBbIMM pa3qpaxkutTetamu. IIpH 9TOM KpHBbIe U3- 
MeHeHHA CHJIbI CepeuHbIX COKPallleHHH y coOakK, HaGuOJaemble B OLHOH U3 (a3 
pa3BUTHA CHa, COBMafaloT, MO OGmleH HX XapaKTepHCTHKe, C aHaJOrH4YHbIMH 
KPHBbIMH KpOBAHOrO JaBsenusa (15) wu cosepxKaHHA KHMCMOpOa B apTepHadb- 
HOH KpoBH (*), kKOTOpble HaOmOfalHcb MpH KpaTKOBPeMeHHOM cCHe y 
suo eH . 

OTO yKa3bIBaeT He TOJbKO Ha OOMHOCTh MeXaHH3MOB ajanTalMOHHO-Tpodpu- 
YeCKHX BJIMAHHH Ha cepylie wesoBeka HM BbICWIMX MO3BOHOUHBIX 2XKHBOTHEIX, 
HO H TO, UTO 9TH BIIMAHUA ABJAIOTCA UACTHbIM MPOABJEHHeM TpoduyecKHX MIpo- 
IlecCOB BCerO OpraHH3Ma HM 3aBHCAT OT PYHKIUMOHATbHOLO COCTOAHHA KOpbI To- 
JIOBHOrO MoO3ra. 

Vi3pectuo (8), uro tTpocbwuecKHe HepBHble BJIMAHHA Ha cepAile mpo- 
MCXOMAT Tak, 4Y4TO BCe NOMOXKUTeIbHbIE BIMAHHA MpOXOAAT Yepes cumna- 
THYeCKHe, a OTPHWaTeIbHble — yepe3 Baro-MapacHMNaTHyecKHe  HepBBI. 
C 9TOH TOUKH 3peHHA OTMe¥eHHOe HaMH OCJaOsIeHNe VM ypexkeHue cepeuHon Jea- 
Te@JIbHOCTH COOaK MOXKHO paCCMaTPHBaTb Kak MIPOABJIeHHe MOBBIIIeHHOFO TO- 
Hyca MapaCHMMaTH4yecKOH HepBHOH CHCTeMbI, OOUleH BarOTOHHH Mp COHHbIX 
COCTOAHHAX. 

OHOBpeMeHHEI pocT HM CHJIbl, HM YaCTOTbI CepAeyHbIX COKpauleHui, 
HaOmofaeMbli BO BCeX CYYaHX HapyWIeHHA pa3M4YHOTO KOpKOBOrO TOp- 
MOMKeCHHA, MORKeT pacCMaTPHBaTbCA Kak Pe3yJIbTaT NMpeoOmakaHuA CuMMa- 
THYeCKUX BAMAHHH ('). OTO NONOReHMe HAXOMMTCA B COOTBETCTBUM C Pesyub- 
TaTaMH OCTPHIX ONIbITOB Ha 2%XHBOTHBIX (?,°,24-14,17), 43 KOTOPHIX BUHO, 4TO 
pa3fpaxkeHve CHMNaTH¥eCKHX WeHTPOOeKHbIX HEPBOB CepAlla BbISKIBAeT POCT 
M CHJIbI, H YaCcTOTbl CepfeyHbIX COKpPauleHuli. TakuM o6pa30M, JpemMoTHoe 
W COHHOe COCTOAHHA COOaK COMPOBORAawTcA POCTOM OTPHWLaTeMbHbIX HHO- 
TPONHBIX H XPOHOTPONHBIX BMAHHH Ha JeATeCMbHOCTH Cepia, a Hapyulenue 
9TUX COCTOAHHH — yCHJIeHHeM NOJOHKUTEIbHLIX BIMAHHH. B oGoux cayuaax 
YKa3aHHble BIMAHHA HaOMOMawWTCA Mp OMHAKOBOH HallpaBJIeHHOCTH H3Me- 
HeHHH OTICIbHbIX KOMMOHEHTOB KaK MOJOXKHTeMbHOFO, TAK HU OTPHILaTebHO- 
TO XapakTepa. 

SaBUCHMOCTb CHJIbl HM YaCTOTH Cepe4YHBIX COKpalleHuit oT (yHKWHO- 
HaJIbHOTO COCTOAHMA KOPbI OOJIbIUMX MOMyWapHH TOMOBHOTO MO3sra yKa3bl- 
BaeT Ha TO, 4TO ajlalrallMOHHO-TpoduyeckvHe *yHKIMH BereTaTHBHOH HH- 
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epBallu Cepfila OOecneyHBalOT aeKBaTHYIO PeaKUHiO X%KMBOTHOTO Ha BIHAR 
Mx PakTOPOB He TOMbKO BHYTPeHHell, HO M BHeMIHel cpegnl. 


VWacTuTyT 2BOMOUMOHHOM cbusuonornu um. VW. M. Ceyenosa [loctynuso 
Axkajlemuu HayK CCCP 2 IV 1958 
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Jloxaann Axayemun nwayx CCCP 
1958. Tom 121, Ne 5 


@H3HOJIOlH fF 
®. 3. MEEPCOH,n C. B. PYLLAM 


BJIMAHHE 9KCMNEPHMEHTAJIBHOrO TOPOKA CEPA 
HA JJIEKTPOIHWE®PAJIOTPAMMY 


(IIpedcmaeneno akademukom JI. A. Op6eau 19 III 1958) 


B panee on yOMKOBaHHBIX paOoTax OJHOTO H3 Hac ObIO NOKa3aHO, YTO nmpey 
BapHTeIbHOe YaJIeHHe KOPbI TOMOBHOTO MOSFa BbISbIBaeT OTKJIOHEHHA B pasBHi 
THM KOMIe€HCaTOPHOH MepecTpolKH eHHCTBEHHOM NMOYKH Noce HedpeKTOMHH 
(1) w cepa Ip 9KCMepHMeHTaJIbHOM NopoKe (7). OfHakO HECMOTPA Ha 9TH OT? 
KJIOHEHHA, KOMMeHCaTOPpHad NepecTpolika BHYTPeCHHHX OPlaHOB B JaIbHelMe 
pa3BuBaeTcA, OOecneuMBad COXpaHeHHe 2KH3HH XKHBOTHBIX. | 

IIpu conocraBeHHu 9THX (aKTOB C pe3yJIbTaTaMH UcceqOBaHHH AcpaTaHa 
u coTp.(* °) 0 pematoujeli pom KOpbI TOMOBHOTO MO3ra B KOMIe€HCallHH Hapylle- 
HHL (PyHKUMH ABYXKCHHA BOSHHKJIO MpeAMomomKeHHe, UTO CTeMeHb yYaCTHA KOPha 
B KOMIMe€HCallHH IpH NOBpexJeHHH BHYTPeHHHX OpraHOB CpaBHUTeJIbHO MeHbILe 
yeM CTeleHb e€ yUaCTHA B KOMMeHCaWHH JBUTaTeJIbHbIX HapyureHuh. Jn 
JaJibHeHiwero M3yYYeHHA STOTO BOMpoca MbI HCCeOBaIH BAHAHHeE 92KCHE 
PHMeHTAaJIbHOrO NOpoKa CepAla Ha OMOTOKH KOPbI OJOBHOTO MO3ra Y KPOJIHKOE. 

Meroguk a. B onpirax ucnomb30BaHo 18 KpomuKos, Becom 1,8—2 xr. 
Y BCe€X XKMBOTHBIX Bax bl PePHCTPHPOBaacb WIeKTPOIHLedarorpamMa (QOI). 
Satem y 14 KpomukoB nO paHee ONHCaHHOM MeToyNKe (*) C MOMOMIbIO WeKOBOM 
JIMPaTypbl CO3AaBaJICA HaflKJanaHHbld CTe€HO3 YCTbA aOPTHI, BbIpakaBlUHiics 
B CY2KeHHH MOMepeyHoro CeYeHHA aOpThl, MPHMepHO B 4 pasa. Y KOHTPOJIbHbIX 
KPOJIMKOB MIpOW3BOAMIaCch Takad %Ke ONepaluA, KOTOPaA OOBIMHO MpHMeHAAaCh 
IIA CO34aHHA CTeHO3a AOPThI, HO 3aBA3AHHAA BOKPYTI aOpTHI MHraTypa He 3aTA- 
THBalacb —¥U CTeHoOsa aopTbl He Onii0. Uepes 1, 2,3, 44 14 cyrok mocne onepa- 
IMM y BC€X %KHBOTHbIX BHOBb PperHcTpHpoBasacb JOT. 

Ha Bpema perucrpattuu OOF uKcupoBanHoe 2KUBOTHOE MOMEljasOcb [B 3a- 
TEMHEHHY1O, SKPAaHHpOBaHHylo KaMepy. BuosmekTpHyeckHe MOTeHIHaJIbl OTBO- 
AWIMCb OWMOAPHO OT MpeMOTOPHO-MOTOPHOH HM 3PpHTeAbHOH OGmacreli KOphi. 
QNeKTPOLaMH Cy2X*KUIM CTaJIbHbIe HTVIbI, H3OMPOBaHHble OaKeHTOBbIM JIaKOM, 
KOTOPble Ha BPeMA OMNBITA BKJIabIBAaJIMCb B KOCTb KPOJIMKa, Yepe3 KOXKHO MBILLeU- 
HbI NOKpoB. PaccroaHMe MexKAy 9eKTPpOaMU B MpeMOTOPHO-MOTOpHOL O6na- 
ctw 10 MM, a B 3puHTembHOM OOmacTH 4 MM. 

nd ycvseHuA OMONOTeHIMaOB HCMOMb3OBAaICH YETHIPEXKAHAIbHBIA YCHIH- 
Teb THNa 4YHU-1 c annaparamu vepHusbHon 3anucu Tuna H-YP-1. B Kxauecr- 
Be Pa3spaxKHTeeH HCMOb3OBaIHCb CBeETOBbIe MebKaHHA YacToTol 4 Komeba- 
HHH B Cek. B Tevenne 8 cek. (amma 96 BT MoMellaslacb Ha paccrosHuu 0,5 M oT 
Tyla3 XKMBOTHOTO), a TaK2%Ke 3BYKOBOH pa3paxKUTelb — 3BOHOK, JWIMBIUHICA 
B TeyeHHe 8 cex. M3MeneHua OnOTOKOB B OTBeT Ha JelicrBHe STUX Pa3s_parKH- 
TeNeH UCHOIb3OBAINCh Kak (PYHKUMOHAIbHbIe UpoObI. B KaxJOM onbire mocue 
TOrO, KaK XUBOTHOE aaNTHpOBaOCb K YCJIOBHAM KaMepPbl, PerucTpHpoBamacb 
(bonopan SOP, a 3aTem mpHMeHsuCh pasqpaxutenu. B uacru onpiros lipHMe- 
HAJICA TAPMOHMYECKHH aHaH3aTop yacror OT (Edison swan electric Co). 

PesyabTarTH. Y KOHTPOJbHBIX KPONHKOB MOCMe ONepalun He OTMe- 
YaJlOCb KaKUX-MOO H3MeHeHHH QOL, Tak Kak CpOK B OHH CYTKH, NO-BAHMOMY, 
ROcTaTOveH JIA TOTO, YTOOH! BIMAHHE Ha OHOIMIEKTPHYECKYIO AKTUBHOCTD Olle- 
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pallHOHHOH TpaBMbI Craqusoch (cM. puc. 1). Y xMBOTHEIX ¢ MOpoKoM cepata 
ponosasa OST cymecrBenHbM O6pasom usmMenumach. Kak BUHO Ha puc. 2, uepes 
fe —3—4 CYTOK Moce COStaHHA NOpoKa, OT, sapeructpupoBannas Cc mpemorop- 
HO-MOTOPHOH H 3PHTCIbHOM 30H, mpHoOpena crmaxKeHHbiit Buy. Ormeuanocn 
CHWAKEHHE AMIMIUTYAbI BCeX YacTor ISI, uro no_TBepAHOCh B ONbITAX C MpHMe- 
HeHHeEM aHaIH3aTOpa yacrTor. 


Se 


Puc. 1. 99fF Kontposbuoro KpowuKa: J — no onepaunu, // — uepes cyTKu nocae onepauun, 
/II — uepes 14 cyTox nocne onepaluu. a — mpemoTopHaa O6macTb, 6 — 3puTenbHaa O6macTb 


Yepes 14 cyrox nocne co3qanua mopoka SOT 14 »xuBorHbIx mpHoOpesa HOp- 
MaJIbHbIM BU (puc. 2). Y WByxX Apyrux *KuBOTHBIX JIT ocraBasacb B OCHOBHOM 
TakOH 2Ke, Kak B Ooslee paHHve cpoKuH. M3MeHenHa ONOTOKOB Ha CBeT H 3BYK M10 
cBoelt HallpaBJIeHHOCTH OCTaBaJIHCb Y BC@X )KHBOTHBIX TaKHMH 2Ke, KaK B HOpMe. 

CnelyeT OTMeTHTb, UTO JHHAaMHKAa H3MeHeHHH OST coorpercrBoBasa MMHa- 
MHKe COCTOAHHA MKMBOTHBIX NOCe CO3aHHA CTeHO3a aOpTHl. 

B nepspie 1 —6 cyTok mocsle Cy*KeHHA aOpTh! HaOMIOMaeTCH TaK Ha3bIBaeMaa 
OCTpad WIM aBapHlinad CTaqHA KOMMeHCAILMH, BbIPaKalouladcA TAXKEJIbIM CO- 
CTOAHHEM XKHBOTHBIX (ayMHaMHA, AHOPeKCHA, peKoe 3aTPYAHeEHHOe bIXaHHe, 
moTeps Beca), OCTpOH TOHOTeHHON [MaTalMel cepa (yBemMyeHve NonepedHo- 
TO pagMepa Cepflla IpHMepHO B 2 pasa), BOSHHKHOBeHHEM B MHOKapjle ABICHHH 
OenKOBOH HW XKUpOBOH AUCTpodunN, NaTOMOrMYeCKMMH HSMCHEHHAMH 3JIeEKTPOKap- 
J\MOrpaMMbl (OTpHiaTebHbI T, meBorpammMa H T. .). MMeHHO B 9TOM NepHose 
HaOOaIHCb BbIParxKeHHble H3Me€HCHHA OHOTOKOB KOPbI FOMOBHOTO MoOsra. 

B anbuelitiem COCTOAHHe OOJIbIIMHCTBA 2KHBOTHbIX HOPMaJIH3yeTCA, yBe- 
JIMYeHHe pasMepoB Cepflla MpHocTranaBuBaeTcA, Mucrpouyeckue H3MeHeHHA 
B MHOKapyle rocTemeHHo mpeTeprepaioT OOpaTHoe pasBuTve, OKT Hopmasu- 
3yeTCd —pasBuBaerca mepHok ycroiunspoli Komiencayuu*. B stom mepnoze 
OUOSICKTPHUECK ad AKTHBHOCTH KOPHI TOJOBHOTO MO3Ta TaK2Ke OKa3bIBaeTCA HOP- 
MasbHol. CymecTBeHHO, YTO y ABYX KPOJMKOB, Y KOTOPbIX He HaOMOAaOCcb 
HopMatH3auHH QOl, He HaOOLalOcb TakxKe ycTOHYHBOH KOMMeHCalMH.OWHO 
“3 HUX mMorM6m0 Ha 17, a Apyroe —uHa 20 cyTKH nocme Co3qaHHA Nopoka. 

Ouenupad HaGm10faBuieech B OCTPOl CTaHH KOMMeHCaTOPHOM MepecrpouKku 
CHYKeHHe BOMbTaxKa DOI, cmelyer UMeTb B BUY, uTO H3MeHeHHA QOL Taxol xe 
HaMpaBMeCHHOCTH BO3HHKaIOT TO BAMAHMeM Opoma Hu 9Spupa (7), a Takxe 
B eCTeCTBCHHOM cue (8), T. €. B YCIOBHAX, KOra B KOpe 3aBeOMO HMeercsA 
pe3koe mpeo6maqaHHe mpolmecca Topmoxenus. Ha puc. 3 MOxXHO BHJeTb 

* CramuiinocTb KOMIMCHCATOPHEIX ABJCHHH MpH 9KCI€pHMeCHTabHOM TMOpoKe TO,po6Ho 


ommcana B paHee onyOMKOBaHHbIX® padorax. 
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BuMAHHe 9*pupa Ha SOL KpomnKos. Ormeyaetca Gomputoe cxoycTBo GOT »xHBOT: 
HbIX, HaXOJAWMXCA B COCTOAHHM SPupHOTO HapKo3a, c JOT, ‘HaOM10,aeMbIMI 
y X%KHBOTHBIX 4Yepe3 3—5 cyTOK Moce CO3aHHA 9KCIePHMeHTAaJIbHOrO nopom} 


cepflla. 
AuvaslorMuHble H3MeHeHHaA QOT BOSHUKAaIOT MPH TOUCUHOM MOBPexKeCHHH KOp 


H pa3BHTHH B Heli ABIeHHI 3ampesebHOrO TOPMOxKeHHA (°). 


1 LOub 
Myre ato et Aad eee WW Ant 


I 


wT NN pg DARDS A NLP afi IAA pth aA OWA rat ADR AL tg ie 6. 


LOub 


4 ah patti neta taenn yrt Nan Jen pref fe a 
i] 


Loyd 


BUI IMU pA 
1 UyG 
Rod ran rns vl eA WL pm raAatindl Miran 6 


{cek 


Sill cae eceenE Semen saan eda 


Puc. 2. 900 kpomuKa C SKCMePHMCHTAJIbHEIM MOpOKoM cepgua: / — Jo co3fanHua nopoKa, //— 
yepe3 CyTKH MocJe co3qanua NopoKka, /// — uepes 3 cyToxK mocae co3qaHua NopoKa, JV —uepes 
14 cyToK mocae cO3aHHA NMOpoKa. @ — MpeMOTOpHad OOsacTb, 6 — 3pHTeJIbHaA OOACTb 


a ne bt Arama Aaa YY NAN AM atgennld® 


1 cek 
6 Sao ste tym eegeg ul Mazel gl ein oI a GE eae 
LO: yet GON, 


Puc. 3. SOP HopMabHOro KpOvIuKa (a) u Toro 2%Ke XKMBOTHOFO B COCTOAHHM SXpUpHOrO HapKo3a 
(6) (3pHTenbHaa oOuacTb) 


TopMosHble ABJICHHA B KOpe FOMOBHOLO MO3ra Y 2KHBOTHBIX C MOPOKOM cepi- 
Ila H€ 3aBHCeJIM OT OlepalMOHHOH TpaBMbI H HapKO3a, TaK Kak, NO JaHHbIM DOT 
M MO MOBeMCHHIO %KMBOTHBIX, OHM OTCYTCTBOBaIH Y KOHTPOJIbHBbIX KPOJIMKOB. 
TopMoxeHHA B KOpe MOIMIM BOSHUKHYTb M60 BCeMCTBHe Hapyllienua KpoBe- 
CHaO*KeHMA MO3ra, JIMOO B pesy/IbTaTe H3MCHEHMA COCTaBa adpPepeHTHOL CHTHaH- 
3auuu. Ilo qanupmm Yurrepca (”), Tonpy6epra un Baxcra (#4) u apyrux uccse- 
AOBaTeeH, MMHYTHBIM OObeM CepAlla OCTaeTCA HOPMaJIbHBIM JaxKe IPH Topa3yo 
Coulee 3HAYHTeIbHOM CTeMeHH CYKEHHA AOPTHI, YeM Ta, KOTOPad co3qaBamacb 
B HallHXx ombirax. YunTbipad 9TH JaHHble, a TakxKe IPUBUJIerHpoBaHHoe Nooxe- 
HHe, B KOTOPOM HaXOJUTCA KpoBOOOpamleHHe MO3ra, CileyeT CUHTaTb, UTO Ha- 
PYMICHUA KPOBOCH 2O2KeHHA MOSLa B HalMX OMbITaX He HaGMOLanoch. Adepeut- 
Had CHTHaM3allud, HHPOPMHPyloulad HepBHY10 CHCTeMy O NOBpexkeHHM BHYT- 
peHHero opraHa WM Mrpatoulad pOJlb B MeXaHH3Me KOMIeHCAallMH, MOxKeT ObITb 
10 MeHbINeH Mepe Tpex BuoB: |) CHrHamH3allMaA M3 OUAra NOBpexKeHHA, 7. e. 
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} OT HHTepOWenTOpOB, NOBpPexKAeHHbIX OpraHOB HM TKaHeli; 2) CHrHamH3alua Ob 


OTKJIOHCHHH OT KOHCTAHTHOTO ypOBHA NMoKasaTedell BHYTpeHHeli ‘cpeqb opra- 


_HH3Ma, T. e€. HHTepOlenTHuBHaA CHrHaJIH3aluA OO H3MeHeHHH YPOBHA apTepHaJib- 


HOO 1aBJIeHHA, CoepxaHuA CO,, O, HOHOB HT. .; 3) CHrHaM3aluA OT KOM- 


TeHCaTOpHO lepecTpauBalolleroca oprana, T. e. HHTepolenTopow cepAla up 


NOpOKe, OT HHTEpOMelTOPOB eMHCTBeEHHOH MOUKH Nnocwle HetppeKTOMHH HT. J. 

Bee 3TH Tp Bua CUrHaNu3alluN ABIAIOTCH pe3yJIbTaTOM \eHCTBUA OesycsOB- 
HbIX HHTCPOUeNTHBHbIX Pa3siparxkuTelel HU OOpasyior adPpepenTHoe 3BeHO 6e3- 
YCJIOBHbIX HHTePOLMenTHBHbIX PeleKCOB, KOTOPble, KaK H3BeCTHO, B MeHee Co- 
BePINeCHHOM Buje COXpaHAIOTCA Nocle MeKOPTHKAaHU, ellepeOeAUHU, BBICO- 
KOH JlellepeOpalun HM OCYyIMeCTBAIOTCA TaBHbIM O6pa30M Yepe3 mpoyosmroBatuili 


| Mosr M runotrasiamyc ('*"'°) nox KOHTpoviem Kopbl. 


Murepouentupnasd CHrHalMsalun BbIsbIBaeT BO3OY ACHE COOTBETCTBYIONINX 
WeHTPOB NpoOAoMroBaTOoro Mosra HW TuMOTaAMyca, OOecMeuHBaIOWMX Yepes Be- 
TeTaTHBHYy1!0 HHHEPBallH10 KOMMeHCATOPHbIe H3MCHCHHA eATeIbHOCTH pabounXx 
opraHos. 


B cay4¥ae SKCHepHMeHTaJIbHOFO CTeHO3a AOPTHI CYIeCTBEHHYIO POwb HIpaer 


 OCILHIIOrpaduyecku HOKa3aHHOe YCHJIEHHe MHTepoOllenTHBHOH CHrHaJW3aluu 


OT MHOKapfa (1°), HSMeHeHHe CHTHaIM3allMN OT pellenTOpOB aopTasbHO-Kapo- 
THAHOHM 30HbI (**) H OTBETHOe YCHMeHHe BIMAHUA CHMMAaTHYeCKOrO OTea HepB- 
HOH CHCTeMbI Ha cepmue (1). 

TakuM 06pa30M, OesycJIOBHbIe HHTEPOLENTHBHbIe pecbeKCbI, OCYLLECTBIAI0- 
mHecad Yepes NpoOsoOroBaTbid MO3r HM THMOTaIAMYC, UPpaloT BarKHy!IO PoOJb 
B He€PBHOM MeXaHH3Me KOMMeHCallHH NOBpexJeHHH BHYTPeHHHX OpraHos. 
BecbMa BO3MO2KHO, 4TO HMelolleecA B AaBapHHHOM MepHoe KOMMeHCaTOpHoL me- 
pecTpoHKu BosOyxeHHe WeHTPOB NpoxouroBaToro Mosra MW THuNoOTalAMyca 3a 
cueT OTPHUaTebHOH HHAyKUHH (1°) HIM peTHKyJO-KOPTHKaJIbHOrO MeXaHH3Ma 
(°°, ?1) BbISbIBaeT B KOPe ABJICHHA TOPMOXKeHHA. 

JJanee ycTaHOBIeHO, UTO MHTepOlenTHBHaA CHIHaIH3alua OT HHTe- 
pollenTopoB cepeuHO-cocyAucTOH CHCTeMbI JOCTHraeT KOPKOBBIX KJeTOK (?”). 
UpesppyalHbl XapakTep 2TOM CHTHaJIH3alHH B OCTPOM MepHoye nocie noBpe- 
2%KJCHHA BHYTPeHHerO OpraHa MOXET MpPHBeCTH K BOSHHKHOBCHHIO B KOpe ABJe- 
HHH 3alpelebHOro TOpMoxKeHHA. TakHM oOpa30M, 4pesBbIdaHHbIM XapaKkTep 
HHTepOMelMTHBHOH CHFHaH3alluu VW BJIMAHVe C BO3OYXKJeCHHbIX WeEHTPOB MOAKOp- 
KH —TaKOBbI HaHG6osee BeEpOATHbI€ (PakTOPh, NPHBOAAMWMe K ABJICHHAAM TOPMO- 
X%KCHHA BKOpe B aBapHHHOH cTaqMuH KOMIMeHCauMH Nopoka cepflla. 
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yCOBepUIeHCTBOBaHHA Bpauel Kees JONG Re fays: 


UWAHTHPOBAHHAA FJIHNTEPATYPA 


1@,. 3. Meepcoun, JAH, 84, N 2, (1952). #2 ® 3. Meepcou, Apx. nmaTo.., 
N24 (1954). % 9.A.Acpatsan, ®u3nou. xypH. CCCP um. H. M. Ceuenona, 34, B. | (1948). 
49. A. Acpatau, Komnencatopnpie mpucnoco6exua B csete ysenua HV. II. Masaosa, 


1953. 5&9. A. Acpatsau, O npucmocoOuTembubiX ABJCHHAX B NOBPeKeCHHOM OpraHhn3- 
me, 1948. 69. A. Acpatsan, Joka. 20 Mexygynap. Konrp. dusnosoros B Bpwccere, 
M., 1956, crp. 166. 7 T.A. KopoabxkoBa, Banaue Ha kopy rouloBHoro Mosra KpOJIH- 
KOB PHTMMYECKHX pas—paxuTeneH pasHo YaCTOTHI, KaHfufaTcKad MuccepTauna, M., 1956. 
$11.H. lyases, Pusnon. xypH. CCCP um. H. M. Ceucnosa, 41, Ne 2, 257 (1959); 
41, Ne 5, 612 (41955). 90. C. Bepmaecosa, OQusekTpodusnosoruyeckue uccwe- 
JOBAHHA peaKTHBHOCTH KOpbl HM elcTBHe (bapMakOJIorMuecKUX BeLeCTB B WaTOJOrHH 
MKUBOTHBIX w YemoBeKa, J[ucceptauna, M., 1946. 19°C. Wiggers, J. Am. Heart Ass., 
5, 321 (1952). 4 H.Goldberg, A.A. Bacst,C. P. Bai ly, Am. Heart Ji r4a7e 
527 (1954). 12 B.H. Vepuuroscku ii, [[po6mema koptuko-BuclepadbHou MaTOJOrHH, 
M., 1949. #3YF. A. Kospaaesa, Bonpocn u3snolornM MHTepolenuau, CTP. 236, 
1952. 140. C. Mepxyaosa, Tam xe, crp. 369. E. HW. Ulyp, Tam me, 
ctp. 582. 146A. Larisch, V. Zotterman, Acta Physiol. Scand., 16, 31 (1948). 
7K. Anoxun, A.W. Wlymuanua, @usnon. xypx. CCCP um. M. M. Ceyenosa, 
33, Nb 3 (1947). 18.3. Meepcon, [atoa. u oxen. Tepanusa, 1957. i W.1I. Ilas- 
nos, JipagquaTuneTHult ombiT OObeKTHBHOTO H3yYeHHA BbICWIeH HepBHOH eATeJIbHOCTH 
(nopenenun) x«xuBoTHBIX, 1938. °° G. Morurrl, The 20 Internationa) Physiological 
Congress, 1956. 2! H. W. Magoun, Physiol. Rev., 30, 454 (1995). 22K. M. B pi- 
k oR, Kopa romopHoro Mo3sra HM BHYTpeHHHe OpraHHl, 1945. 

943 


Jloxnagn Akafwemun wayrk CCCP 
1958. Tom 121, Ne 5 


IMBPHOJOLH A 


T. A. HETJIA® 


SHAYEHHE HOHOB KAJIBUMA JIA CTHMYJIAWMN AML 
M PACMPOCTPAHEHHS KOPTHKAJIBHOM PEAKIMH 
Y OCETPOBbIX PbIb 


(ITpedemaeneno axademuxom H. H. Il maabeaysexom 9 IV 1958) 


CoequHeHHe raMerT OceTpoBbIX pbIO B GecKaJIbIMeBbIX cpefax (*) NosBoAeT | 
MOMOHTH K U3Y4eHHIO BOMpoca O TOM, B KAKOM HMCHHO MOMEHT IIpollecca aKTHBa- | 
uuu slilla cnepMaTosoujom HeoOxoyumo mpucyreTBHe Ca®*. Bpiacnenue 9toro | 


Bompoca Meer 3HaveHHe Jit MOHHMAHMA pom Ca B Mpollecce akTHBalluH. Co- | 
rylaCHO KOJWIOHAHO-XUMHYeCKOl Teopun BO36yxKAeHHA TeHubOpyHa (?), mpoltecc | 


AKTHBAaH Alia HauMHaeTca Cc OCBOOO*KAeHHA Ca?" B KOPTHKAIbHbIX CTPyKTypax 
alitta. BMecte c Tem, Amamoro (*) Ha6oJa, 4uTo aAHwaOryzias latipes, momenleH- 
Hble B pacTBOp OKCaslaTa un UNTpata Na u MosBepruyTble B HeM JeHCTBHIO Ca- 
MNOHHHa WIK yKouy, OyyuM NepeHeceHbl B BOAY, AKTHBUPyt1oTcaA Oe3 JONOHH- 
TEIbHOFO BO3eCHCTBHA, a OCTABJICHHbIe B pacTBOpe OKCaaTa — He H3MeHAIOTCA. 
Ha 93ToM ocHoBaHH SiMaMoTo BbICKa3a Mpewnomo*Kenve, NoepaHHoe TakxKe 
Penucrpemom (*), 0 TOM, 4TO B Mpolecce aKTHBalWH HauabHaA (pasa U3MeHe- 
HUA Alia, HMeHHO CTHMYJIAILUA, He TpeOyer mpucyrcTrBua Ca**. TlocneqHuit, mo 
MHeHHIO SIMaMOTO, Hy2K€H TOJIbKO BO BTOPOH chase pacMpocTpaHeHHA «BOJIHBI 
OMIOAOTBOPeHHA», COMPOBORarolllelicn, B CBOIO O4epeb, BbIeeHHeM KOPTH- 
KaJIbHbIX rpaHys. AmMamoTo mpelmonaraer, YTO TakHe Ke [Be (:a3bl 3aBHCHMoO- 
CTH Mpollecca akTHBalNH oT Ca** cyuecTByIOT H MPH OMMOLOTBOPeHUH, HO Jonyc- 
KaeT, UTO IPH ONOJ0TBOpeHuu Ca®* Hy>xKeH Tak»Ke HM JIA COeHHeEHMA Tamer. 

Y ocerpoBblx pblO, OHaKO, CHepMaTO3OHAbI MpOHMKalOT B MHKPOMMIApPHbIe 
KaHaJIblbl HB OecKabl\HeBbIx cpesax (1). IIpu stom ecu alia, mocme ux Oceme- 
HeHUA B pacTBOpe OKCamaTa, MepeHecTH B BOY, TO OHH TaK Ke, Kak U Alita, 
OCTAaBJICHHbIe€ B pacTBope OKCasaTa, He pa3BHBalOTCA. OTO 3HaUHT, TO B OTCYT- 
cTBHe Ca** HOO He NPOHCXOANT CTHMYIALMH, HOO NOLYYeHHbIM AMWaMU MMMysAbC 
ObIcTpo yracaer. C Apyrol CTOpOHb!, AIA OMIOLOTBOPeHHA AMI OCETPOBbIX PbIO 
mpucyrcTBue Ca®* HeoOxoXuMo TOMbKO NepBble 5—30 cek. (*), T. e. B TedeHHE 
BPeMeHH, 3a KOTOPOe KOPTHKAaJIbHaAd peakIMA elle He yclleBaeT pacmpocrpa- 
HHTLCA BOKpyr alttla (°). Oru dakTbl MpoTHBopeyaT MpesAMomoxwenn10 SMamoTo 
H YKa3bIBaloT, CKOpee, Ha TO, UTO IPH OMMOAOTBOPCHHH AHI OCETPOBIX PbIG Ca?* 
HeOOXOJMM MMeHHO B TepHOd CTHMYIAUNN Ala MW BOSHUKHOBeCHHA HauabHOro 
uMilysbca. OLHAaKO WIA PelieHHA YTOTO BOMpOCca HYXKHbI NOMOMHUTEMbHbIe OMbI- 
TI, B KOTOPbIX ObLIO Obl C OOMbIUIel TOUHOCTHIO OMpeeeCHO MHHUMANIbHOe Bpema 
mocie OCeMeHeHHA, B TeYeHHe KOTOPporO HeoOxoANmMO mMpucyrerBue Ca?" ana 
OCYULeCTBICHUA AKTHBAUWH, HM BbIACHeHO, KaKHe U3MCHEHHA ycmeBalor Mpousoll- 
TH B Ale 3a 9To Bpema. IIpexcraBuaer MHTepec Tak»%Ke BOMPOC O TOM, BO3MOXK- 
HO JIM 34BePleHHe KOPTHKAJIbHbIX H3MCHCHHH Alla H THMMUHOe pasBuTHe B TeX 
cnyyaax, Kora Ca ** mpucytTeTByer TObKO B CaMbIii HadaJIbHbIli MOMeHT cTH- 
MYJI ALM. 

Y ocerpoBbIxX phlO YaCTb AHI OMIOLOTBOPAETCA Y2KE B TEUEHHE MepBLIX CeEKYHA, 
mocme oceMeHeHns (”). 3a 9TOT CPOK KOPTHKabHbIe H3MeCHCHUA eBa TObKO 
BOSHHKaloT B CaMOM AHMMaJIbHOM uacTH aAlitla. B sie ocerpa npu 18—19° 
PpaHHl, AHMMaIbHOH YacTu sAlilla OM JocTuraior yepes 30—40 cek., a BOKpyr 
Bcero sila paciipocrpausatorca 3a 2—3 mun. (°). Tosromy ecsm B OJHOM onbire 
cBA3aTb B alitax Ca** uepe3 1, 2, 3.u T. . CeKYHbI Moce OCeMeHeHHA UH TOMe- 
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CTHTb HX B OeCKabllMeByl0 cpely, a B APyroM — oceMeHNTb B 6ecKaJbILMeBO!i 
‘cpee HW MOTOM NepeHecTH B BOY, TO MOX%KHO PaCwieHHTb CTHMYIALMIO Alita u 
PaclipocTpaHeHHe KOPTHKAIbHOH peaKUMH UM MpoOBepUuTb, B KaKoli MepHoy Heo: 
XOJHMO TIpucyrcTBue Ca?*, pf 
‘Ui ocyulecTBeHHA STHX OMbITOB HY2KHO MaKCHMaIbHO CoKpaTHUTb BpemaA 
CBASbIBAHHA Ca” B NOBEPXHOCTHBIX CTpyKTypax sAlilla. S10 oKa3a10Cb BO3MOxK- 
“HBIM CHevlaTb Mp MOMOMM pacTBopa Bepcena (*). Kak noKa3aiu npeqBapureb- 
-HBI€ OMbITbI Ha AMWax ocerpa u ceBpioru, 0,01 M pacrBop Bepcena cBa3bIBaer B 
; Hux Ca?* 3a nepByto cekyHity. B To 2ke BpeMsa OH He MOBpexaer auu; Oyzyan 
‘TlepeHeceHbl B BONY, AMUa Nocwe 7-, a yacrb Au M UOcTe 10-cekyHqHoro mpebul- 
_BaHua B BepCceHe MOFYT elle OMIOMOTBOpATHCA (Yepe3 15 CeK. OHH yxKe Teps1oT 
‘9Ty clocoOHoctb). Bmecre c Tem, siilla, OCeMeHeHHBIe B BOJe M MOMeLLeHHBbIe 
B BepceH, HOPMaJIbHO pa3BuBaloTca. CnepmaTo3onJpl B 0,01 M pacrBope Bepcena 
-aKTHBHO JBHratoTcs. 

| Ja Toro uToObl Alia ObICTpo MepeHOCcHTb 43 OAHOM cpesbl B Apyry1, ux 
MIOMeLaIH B CTCKJIAHHbIC KOJIbIa, 3ATAHYTbIC C OHO CTOPOHbI MeJIbHHMUYHbIM 
Tazsom. B xkauectBe OeckaJIbI\MeBbIX Cpe Obl UcMoOmL30BaHb! 0,01 M pacrsop 
“okCaslaTa HW OecKabli{neBpid pacrBop Toubrdpperepa. Marepnanom c1yxKusHu 
aiiila 2 caMOK a30Bo¥epHOMopcKoro ocerpa (Acipenser giildenstadti Colch. 
-v. Marti) 4 ofHoh camKu cepptornu (Ac. stellatus Pall.), momyuennpie or runo- 
@U3HpOBaHHbIX NMponsBouTeneH. Awa u3 NoOCTHOH *%KHAKOCTH MoMeLlau Ha 
KOIbIla HU yWaAJIM W3ObITOK MoOOCTHOH »%KHAKOcTH. UToGbl MaKCHMaJsIbHO CoKpa- 
‘THTb BpeMA, HeOOXOJMMOe WIA BCTpeun cNepMaTosou{a c AliloM, cnepmy HanH- 
‘Bai Ha Alia, KOTOpble 3aTeM NorpyxXaH B cpesly, re HOWKHO OblIo NpousoliTh 
OMJIOOTBOpeHHe. 

B I cepuu onbirop ailla H cnepMy Ha KoOuIbiaxX NoMellaiH B Bosly, Fle Onn 
HaxoOfWIHCb B MpucytTcTBuN Ca®* B TeyeHve cpoKa MeHbie | cek., |, 3, 5, 7, 
30 cex. u 3 Muu. mpH 20,4 u 21,4°. B kaxgplli cpoK Obli0 ocemeHeHo 4 Mopunu 
ukpbl. B 3 komblax Alla 43 BOAbI MepeHocHIH AA CBA3bIBaHHA Ca®* Ha 7 ceK. 
B 0,01 M pacrBop Bepceua, onomackuBamn B 0,01 M pacrBope oxcasata u no- 
MelllasiH B pa3Hble cpeibl — pacTBOp OKCaslaTa, OecKaJIbUHeBbI pacTBop Toubt- 
dperepa u Body (KOHTpomb). B oTHX cpesax Aa OCTAaBaJIHCb JO KOHIa OMbira. 
UroObl npoBepuThb, pa3sBUBaloTca JM Mocwe CBASbIBAaHHA Ca** Bce alla, ycmeB- 
WIHe OMOAOTBOPHTbeA 3a BpeMA UX MpeOblBaHHA B Bose, 4-10 NOPWMlO AH v3 
BOJbI MOMelaIH, MHHYA BepceH, Ha 10 MuH. B 0,5% pacTsop JerepreHta «HO- 
BOCTb», HHAKTHBUPYIOWLM chepMaTo30nHJoB B TeyeHHe 0,5—1 ceK. (*), HM MoTOM 
B BOY. BropbIM KOHTPONeM CY KUN Aa, OCCMCHEHHbIe HM OCTABNeHHDIe B BOE. 

J\is cpaBHeHuaA CKOpOCcTH pacnpocTpaHkeHHA KOPTHKaMbHOW peakI{MN B OT- 
cytcrBve Ca** uv B Boye B ABYX OMbITaX YaCTb AMI, MpPOObIBUIMX 5 CeK. B BOC 
co cnepmoii, Obluia (uKCHpoBaHa 2%KHAKOcTHIO Canpernye uepes 2 MMH. Tocae 
MepeMelleHUA HX M3 BepceHa B pacTBOP OKCavaTa HM B BODY. Kpome Toro, Js 
yueTa KOPTHKaJIbHbIX M3MeHeHHH, MpOUCieAUINX B AWaxX 3a BpeMaA HX MpeOul- 
BaHMA B Bose Co cMepMol, 4YaCTh AMM Obl1a PUKCHPOBaHa *KUAKOCTHIO Cande- 
muye uepes 1, 2, 3, 5 u 7 ceK. mocne ocemeHeHua. Cpesbl TOAUMHOM B 7 fs OBL 
OKpalleHbl a3aHom no Telizenraltny, u Obiia mpoBeyena mudppuosqvad peakina 
mo metony A. JI. IJa6azauza (**). ‘ 

B ormuune or I cepun, Bo I] cepuu yuacrue Ca** MCKMOVANOCh B HAYA bHBIIt 
MOM€HT CTHMYJIAWHH slitta crepmatosouyom. Jina sToro Aa u3 MomocrHoii 
*KHLKOCTH Ha Koubuax nomena BO,01 M pacrsop Bepcena Ha 2, 5 u 7 ceK., 
onomacKHBayIW OKCalaTOM, MpHOaBlaiw K HMM ciepMy, pasOaBjeHHyto | : | 
0,01 M pacrsopom oxcaata Na 4 4 konblla NOrpyxKasiW MA OCeMeHeHMA Ha 
| mun. B pacrBop oKcaiata Na, a 5-e Kosibilo — Ha TOT xe CpoK B Boxy. Ilocue 
9TOFO YaCTh AIL, OCEMCHCHHEIX B OKCaaTe, Oba MepeBeleHa B Boy (Henocpey- 
CTBeHHO iI %Ke, JVI MHAKTHBAWHM 3aXBaveHHbIX BMecTe C AMMAaMH CiepMa- 
TOZOHOB, uepes pacTBop JkeTepreHTa), a KOHTPOJIbHble AHila — B OecKaib- 
LMeBble cpeppl. Aiitla, OceMeHEHHEIe B BOLe, ObNIH Tak7Ke NOABePprHyTbl ACHCTBUIO 
jeTepreHta HW 3aTeM BO3BpalileHbl B BOLY. 

B o6eHX CepHsAX OMbITOB MpOBOAHINCh MpH2KH3HEHHbIC HaOJMOMeCHHA 3a NOBe- 
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JICHHeM AHI B PaSHbIX cpeflax, 34 H3MeHeHHeM OOOIO4eK, MOBOPOTOM AKI, 4 Ha: 
yaJloM (poOueHua. B TO BpeMA, Kora Aa B KOHTpOwle HaXOAMIMCb Ha CTaqMh 
nosyvero Apo6senua (craqua 9 (°)), tila W3 pasHbIx cpel PuKcupoBalIH OHO) 
BpemenHo 4% pacTrBopoM (OpMaMHa HM YUNTHIBANM KOJIMYeCTBO ApoOAMLUXcs 
AML, CTaqWIo M THMMYHOCTh LpoOenus. 

I cepua OMbITOB Obla NOBTOPeHa C HeOOMbIUMMH BapHnallMaAMH 3 pasa Ha UKP 
ocerpa u 4 pasa — cespiorp. II cepua — 3 pa3a Ha uKpe ocerpa u 3 pasa H 
iIkpe cesprorw. B KaxKJOM BapHaHTe OBIT 
6pi0 or 80 Zo 200 (B cpeqHem 120—150) AMI. 
PesyibTaTb! I cepHu ombIToB mpescTaBseHbi 
Sor eau * wa puc. 1, Il cepyu —s Tau. 1. 

B I cepuu awa ocerpa u ceBprory, Ha- 

i XOJMBUIMeCA B UpucyTcTBuu Ca** TObKO B 

6 nepBble 2—4 ceK. H ycieBLIde OMIOAOTBOPUTb- 

CA 3a 93TO BpeMs, able pasBuBaloTcCA HOp- 

MaJIbHO H€3aBHCHMO OT TOMO, Ob JIM OHM 

B JlaibHeHivemM siMuleHb! Ca?* unu Her. B 

auWax, NOMeCUICHHBIX B OecKaJIblveBble cpe-} 

Jibl, OOpasyerca NepuBUTeJIMHOBOe MpocTpaH-; 
o CTBO HW MepBble Oopo3szbl WpoOmeHuA ORKAaTCH 

CHHXPOHHO C TaKOBbIMH B AMMaX, PasBHBalo- 

Wluxca B Bode. Bopo3sybl pacmpocrpaHatorcs 

Ha BereraTHBHY!0 4acTb AHWa, HHKAKUX Ce- 
Dag JOB HeMOHOrO OTAeNeHHA OOOMOUeK MH MO3a-' 
MYHOCTH ApoOeHHA He OOHapyxuBaetca. Ha 
paspe3ax Yepes ApoOsulMeca AMWa MOKHO 
FTG a ee BUMETE, NTO KOPTHKAMbHbIe TpaHysbl OTCyT= 
“““ cTBYIOT KaK B @HHMa@JIbHbIX, TaK MV B BereTa~ 
Puc. 1. TIponent onaoqoTsopenua TYBHBIX OsiacromMepax. B siitlax cepprworu — 
Oph CCOMCHCHHH AHIL-B TeHeHHe Pas” ~ Kak HaXOJMMBLIMXCA BCe BpeMA B BOMe, Take 
HOPO BpeMeHH B Bose MH MOCeAyroulen 
oopa6orKe pepcenom (1) um unax- MePeBeAeHHbIX Yepes 5 ceK. Mocjle oceMeHe- 
THBaQHH Ciepmbl weTeprentom (2); HHA B pacTBOP OKCaJlaTa M 3a(UKCHPOBaHHbIX 

a@—ocetp, 6 — cespwra. yepes 2—21/, MMH. Mocie ocemeHeHHaA (21 ,4°— 

KOPTHK@JIbHbI€ TpaHYJIbl BbIeeHbI MO/IHO- 

CTbIO, H TOJIbKO B OTCJIbHbIX CY4aAX B BeEreTaTHBHOH YaCTH ZTOT Mpolrtecc eure 

He 3saBeplweH. Ha paspe3ax usy4eHo 37 AMI, M3 OKCaaTa (43 HHX 26 AHL OKa3a- 
JIMCb ONJIOMOTBOPCHHEIMH) HW 20 AMI H3 BOAbI (M3 HAX OMIOLOTBOPeHb! 7 AMI). 

Kak BHyHO 43 puc. 1, B HKpe oceTpa 3a MepBble CeKYHAbI ONOLOTBOPHIUCb 
JIMIUb e@IHHMUHbIe Alia, HW KOJIMYECTBO OMJIONOTBOPHBINAMXCA AIL B TeyeHHe 
30 ceK. HempepbiBHO yBemHuMBaocb. I]pu 3TOM MMeOCb RocraTOuHO ToUHOe 
COBMaeHHe MpOleHTa OMJIOAOTBOPeHHA B ONbITAX C JleTepreHTOM H C BepceHom, 
i JlaHHbIe HX Jeri Ha OAHY KpuByto. B ukpe ceBpioru uMeetca ropa3yzo OombuIn 
pasOpoc Touek. [Ipu oueHb BbICOKOM TeMMe OMOJOTBOpeHHA (3a NepByto CeKYHAY 
B cpeqHeM okono 80%), MO-BHAMMoMy, ropa3qo pe3ue NMpOABAAIOTCA Manele 
ciyuaHHble YKJIOHeHHA B YCJIOBHAX OMbITa, a TaKXKe BOSMOMHbIe Pa3sHUHA BO 
BP€MeHH MHAKTHBAMH ClepMaTOSOHJOB eTepreHTOM HM CBASbIBAHHA Ca?* Bep- 
CeHOM, Pa3HBIMM MYTAMH JIMMAIOWLAX elle HEOMIOLOTBOPUBUINecA Alia BO3MOX- 
HOCTH OMIOJOTBOpeHHA. 

IIpuBegenuble LaHHble rOBOPAT B Mob3y TOTO, YTO Bce Alitla, ycneBLve ons0- 
JOTBOPUTLCA 3a W1060e BpeMA TipeOblBaHHA HX B BOAe, BKTIO“aA HM CaMOe MHHH- 
MaJIbHoe, B OeCKaJIbIMeBLIX Cpedax Mpoo*KatoT pasBuBaTeen. KopruKalibuble 
M3MeHeHUA Alla 3a 9TH MHHUMAJIbHbIe CPOKM BbIparKatOTCA B ef[Ba yIOBHMOM 
YIHHEHHM KOPTHKaIbHbIX PpaHyJI HW NOABJICHHH MexKy HAMM BakyOJIeK B He- 
OonbuioH o6macTH, BOMM3H MMKPOMMAPHbIX KaHasIbIles. 

Bo II cepuu onpiros Ca®* orcyrcrBoBay B TeueHve | MMH. B Mepnog BcrpeuH 
CHEPMAaTOSOUOB C AUIOM *, a B TO BPeMA, KOFa KOPTHKabHad peaKWUA JOXK- 


* Ha paspesax vepes Takue sliila B MHKPONMJAPHIX KaHabuax OLN OOHapyxKeHbI cnep- 
MaATO3011 II. 


946 


t 

i TaOmuna 1 

PasBuTve AMI, OceMeHeHHbIX B OTCYTCTBHe HOHOB Ca TlepeBe eEHHBIX 3aTeM B 6ecKaJIbINeEBbIe 
cpeybl H B BOY 

(CyMMapHble pe3ybTaTbI 3 ombiToB Ha slinax ceBploruy H 3 onbiToB Ha slinax ocerpa) 


Bpema npeéni- 
Ba 
B ponceuers Cpema ocemenenua one pe a 
ceK. ONbITe |HbIX AHI, % 
Acipenser stellatus 2,0 4 7 0,01 M pacts. Bona 456 10,1 
oxkcanata Na JletepreuT —> Boga 567 0,3 
Oxcasat Na 475 0,2 
Pactsop Tomprdpe-| 507 0 
Tepa (6e3 Ca) 
Bona Jleteprent + soga} 395 67,3 
Ac. giildenstadti 7 0,01 M pacts. Tleteprent > poga| 447 0 
okcanata Na OxcasaT Na 716 0 
Bona Jleteprent > Boga | 398 Soa 


* TlepenecenHbl B BepCeH H3 MOJIOCTHOH 2UKOCTH. 


Ha Obluia Obl pacnpocTpaHUTbesA MO MOBepXHOCTH, AHWa y2Ke HaXOMIUCb B.BOLe. 

Tem He MeHee, Alta He pa3sBUBasIHCb MU BEIM CeOA TaK Ke, KaK uM Alla, OcTaB- 

_ JICHHbIC B OecKasIbUMeBbIX cpefax (Tad. |). TompKo B O2HOM onpbire u3 158 anu, 

| MlepeHeceHHbIX H3 pacTBOpa OKCaslaTa CO cCNepMoH MpAMO B BO,y, 46 aUIL OKa- 
3aIHCb ONMOMOTBOpeHHbIMH. Ilo-BuyMMOMy OHH ONJIOLOTBOPHWIHCb BTOPHYHO 
cnepMaToO3s0HaMH, 3aHe€CeHHbIMH B BOJly BMeCcTe C AHMaMH, Tak Kak pu OOpa- 
OoTKe AWW, OCEMeHEHHBIX B OKCaaTe, Meped HX MOMEULeHHeM B BOY PacTBOPpOM 
qeTepreuta, B TOM Ke ONbITe HH OHO AHWO He pa3sBHBaslocb. TakuM oOpa3om, 
Kak B I cepHu ombiToB nocsre JelicrBua Ca®* B TeyeHHe NepBol CeKYHAbI OMM0L0- 
TBOPeHHA JlasIbHelilllee OTCYTCTBMe MX HE OKAa3bIBaeT BJIHAHHA Ha Pa3BUTHe, U 
OHO HOPMaJIbHO MpofomxKaercaA B CecKasbUHeBbIX cpefax, TaK u Bo II cepuu 
OMbITOB pH oTcyrcTBuH Ca®* B MOMeHT COeAHHEHHA Famer Jas bHelilliee MpucyT- 
CTBHe UX yKe He OKA3bIBaeT BJIMAHHA, H TaKNe Ala He pa3BUBalOTCA, HECMOTPA 
Ha HaMuve Ca** B cpege. M3 aToro BbITeKaeT, UTO MPU ONMOLOTBOPeHHH AHI 
OCeTPOBbIX pbIO Ca?* HeOOXOHM TOJbKOBMOMEHT CTHMYJIAWMN Alia clepMarTo- 
300M, a He B MepHo pacnpocrpaHeHuA KOPTHKasbHOK peakunu. Ecan Ca?? 
WM BAMAeT Ha CKOPOCTb KOPTHKaJbHOH peakHH, Kak 9TO pesnonaraer Kauep (1°) 
(xoTa Ha AlWax OCETPOBbIX PbIO MbI HE CMOFIM STOTO YJIOBUTb), TO BCe 2*Ke He 3TO 
JelictBue Ca?t jenaer ero HeOOXOAHMbIM y4acTHHKOM Mpollecca akTHBallHH. 
Tpe6yer BbIACHeHHA BOMpoc O MpwuHHaX pasHUH BO BpemeHu JelicrBus Ca”* 
IipH HcKyccTBeHHOM akruBauuu ant, Oryzias latipes (*) mw mopcKux exelt (*) 
HW MPH OMMOJOTBOPeHMU AMI OCeTPOBbIX PbIO NO WaHHbIM HacTOAUleHd padorHl. 
Henb3A CUuTaTb HCKJIOUCHHOH BO3MOXKHOCTh TOFO, YTO NOBPeKTCHUA, BbISbIBAe- 
MbI¢ AKTHBUPYIOWWMMH areHTaMH (YKOJI, CanloHHH, Mepuoyar Na), coxpaHstorcs 
K MOMeHTY MOMeLIeCHHA AMI, B BOAy UM TYT, B MpucytcrBuu Ca™*, HaunHaior Jeit- 
CTBOBaTb! KaK AKTHBMpYyIOulMH dakTop. 


WuctatytT mopdosorua x«KuBOTHBIX uM. A. H. Cepepropa Tlocrynus0 
Axajlemuu HaykK CCCP 8 IV 1958 
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Jloxrnzage Akafgemun wayr CCCP 
1958. Tom 124, M5 


IMBPHO/JIOTH 


A. HW. 30THH 


CKOPOCTb OBHOBJIEHHS BOJbI Y 3APOJbILIEH OCETPA 
(ACIPENSER GULDENSTAEDTI COLCHICUS V. MARTI) 


(ITpedcmaeaeno axademuxom B. A. Dueeabeapdmom 24 IV 1958) 


Vsyuenve cbiporo Beca HM MIOTHOCTH pa3BHBalOlUMXCA AHL KOCTHCTBIX pbIO 
noKasaio, To noTpeOseHHe HMM BOJbl 3 OKpyxKalouleH cpebl MpOMCXoAMUT 
TOJbKO B MepBble yacbl Mocse OMIOAOTBOPeHHA, KOra OOpasyeTcA MepHBUTesI- | 
JiMHOBOe mpocrpaHcTBo (1 *). DTH AaHHble ObLIH NOATBepKeHbI Ha 3apofplax 
JIOCOCeBbIX PbIO MPAMbIMM OMbITaMH C TIpHMeHeHHeM BOJbI, MeYeHOH WelTepHem. | 
Oxasanocb, uro DO mponukaer B 3apO/bILIM WOCOCeBHIX PbIO JIMLIb B MepBble 
yacbl MOce OMIOMOTBOpeHHA WIM akTHBallun (> *). 

Sapompiliv OcerpoBHIX pbid (+, §), TaK Ke KaK 3apompIliM MuHor (°) H amu 
Out (1°12), noTpe6sal0T BOY H3 OKpyrKalouleH Cpefbl B TeYeHHe BCero PasBHUTHA, 
NOSTOMY, B OTIHUME OT 3apOfbIllleH KOCTHCTHIX PbIO, OHH JOJKHbI ObITb MPOHH- 
WaeMbl JIA BOJbl Ha BCeX CTAaMAX Pa3BUTHA. 

Uro6bl BbIdCHHTb CKOPOCTb MPOHHKHOBEHHA BOI B 3apO/bILIM OCeTpa Ha pas- 
HbIX CTaNWAX pa3sBUTHA U (baKTOPbI, BAMAIOULMe Ha 9TOT Mpoliecc, B 1956 r. Ha 
PbIOOBOAHOM TYHKTe B Porox%KKHHO (HH30Bbe JloHa) MHOW}W ObLIM MOCTaBJIeHbI 
OMbITbI C IPHMeHeHHeM MeyeHOH Bob! (DeO). 

J\1A OMbITOB HCMOIb3OBaINCh AMMA OCeTpa, NOJIYYeHHbIe OT PHNOPUSHPOBaH- 
HbIX CaMOK H HHKyOupyemble B 3aBOJCKHX JIOTKOBBIX alnapatax lOuleHKo. 
Attua ocerpoBbix pbl6 uMeloT TPH AHWeBEIX OOoM0UKH. [lepeq onbiroM Be U3 
HUX (KallcyIbHaA OOOOUKAa: CTYMeHHCTad + BHeWIHAA %KeITOUHAaA) yaAu, 
Ala OOCYIIMBaIH Ha PUIbTPOBaJIbHOK Oymare u pa3smeulanu Mo 100 mTykK B 7 
WIM 5 uatleuek c 2 cm? 4,5% pacrBopa D2O B kaon. 3arem 4uepe3 3,6, 9, 15, 
25, 50, 90 u 120 mun. (amu 5, 15, 30, 50 u 90 mMuH.) alla BbIHMMasH, a 
pacTBop 3ananuBaJlH B MpoOupKy. O cKopocTu NpoHuKHoBeHHA De2O B 3apobIIn 
MOXKHO OblIO CYAUTb NO H3MeHEHHIO KOHIeHTpallun pacrBopa DeO B KaxyOH U3 
7 usin 5 vatiteyek. 

OnpefenreHue KoHWeHTpaluu DeO G6pim0 mpoBemeHo B Mockse B 1957 r. 
Tpo6a pactBopa, 3amatHHad B MpoOupKky, pasOuBalacb Ha 5 nopuui. Kaxkyayro 
NopuHio, Mepeq onpesesenHuemM KOHWeHTpallun De2O, noxBepraiu TpexkpaTHo 
nmeperoHke N0J, BaKYYMOM JIA MOMHOM OUMCTKH BOLL OT MpuMecel come u 
J{PYruxX BellecTB, KOTOPble MoryT MoMacrb B Mpo6y 3a Bpemsa onpira. Koutleut- 
paunio DeO usmepsuin C MOMOMIbIO MeTOda Naflatoueh Kamau. Jia nomyuenua 
Kanejib CTaHJapTHOro pa3Mepa MPHMeHAJIM CTeCKIAHHYIO MHKPOKanesIbHUlly, 
OTAM4AIOMLYIOCA OT KalNe@IbHHM, ONMCAHHbIX pyrumu aBropamu (cm. (1%)). Tpuu- 
IMM JleHcTBHA ee ACeH M3 puc. | a: Kanto HaOUpaOT UM BbILAaBIMBAaIOT H3 BBITA- 
HYTOrO KOHYHKAa OlarosapA NOAHATHIO WIM ONYCKaHHIO YpOBHA PTYTH B Kallevb- 
HHWe C MOMOMLbIO NOAHATHA WIM ONyCKaHHA pesepByapa PTYTH (pH OTKPHITOM 
Kpane KarleibHuUb!). M3mepenne oObema Kaleb IPOBOAUTCH C MOMOLLbIO LIKasbl, 
MpHCOeAMHEHHOH K XBOCTOBOH YaCTH KaMebHHWbI. C MOMOL{bIO TaKOH MUKpO- 
Kalle€JIbHHI{bl MO?KHO NOJYUUTb KalIM pasHoro oObema. B aHHoH padore mpuMe- 
HAJIMCb Kalli OObeMOM B 0,016 cm*. Cxopocrb naqeHua Kaleb H3Mep sn Ha pac- 
CTOAHMM 25 CM B TpyOKe AMaMerpom 1,5 cM, Hamo/IHeHHOH O-TOyHAMHOM. Tak 
Kak 0-TOJLYHMH HEMHOTO paCTBOPHM B Bose, TO Mepe yNorpeOeHueM ero B Te- 
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weHHe HECKOJIBKHX CYTOK HacbililaiH Boo. TpyOky c 0-TOYHAMHOM MomMeulalH 
'B U-oOpa3uHplli creKAHHbI Cocyy, HarlouIHeHHbIlt JHCTHIJIMpOBaHHOH BoJoli 
(puc. 16). Mexyy qBoiHbIMM CreHKaMH 9TOrO Cocyya Mponyckaiu BOLy, TepMo- 
CTaTHPYeMy!0 C NOMOMLbIO yIbTpatepmocrata Tennnepa. Bea cuctema AWA Ooub- 
Mel TEPMOWSO/AWHM OT BHELIHel CpesbI Oba OKPy2KeHa JBYMA MWIeKCHTacoBbI- 


/HOCTbIO TepMocTaTupoBaHun ~ 0,002°. 
Our6kn, CBA3AHHbIe C onpeleteHHem 
KOHUWenTpalun D2O, oka3anucb 3ameTHO 
MeHbuIle, YeM OWIHOKH, CBA3aHHbIe C 
OUHCTKON NopuAk mpodut. Ilosromy Tem- 
‘TlepaTypHbl pexkuM Obl mosoOpan ta- 
-KMM O0Opa30M, YTOOLI yCKopuTb ompere- 
‘JieHHe KOHIWeHTpaluH DaO, 3a cuer yero 
YBeJIMUHTb YNCIO Nopkut npobpl, mox- 
BepraeMbix Meperonke. KoulexnTpalus 
~D2O B npo6e BEIuMCIANaCh Kak cpeyHee 
“M3 H3MepeHH KOHWeHTpalluu B 5 Nop- 
‘UWuaAx. Oumm6ka H3MepeHHaA KOHWeHTpa- 
uuu DeO c NoMmollbio onucaHHOrO Me- 


MH YexmaMH. Ckopocrb NayeHHA Kaleb H3MepAJIH B OCHOBHOM ripH 30° ¢ ToYU- 


Tosa (YYHTbIBaA OLIMOKM, CBA3aHHbIle C 
-OUHCTKOH MpoObl) paBHaacb + 0,015% 


KOHUeHTpawuu DeO B pacrBope. 


Mi3smepeHue CKopocTuH MpOHHKHOBe- 
Hua DeO B 8apodbln oceTpa OblIO Mpo- 


Beyeno mpu 15—17° na craquu 8 6nacrto- 


Mep (craqua 6 no Jlernadb u Tun36ypr 
{1*)), mMo3qHeH racrpyab (cranusa 17) u 


Pune. 1. YcTtaHopKa IA onpexeseHuaA KOH- 
WeCHTPallHH TAKEO BOLbI 


Ha cCTajlMv, Kora XBOCT JOCTHY FOJIOBbl 
(cranua 32). Kak Buguo us puc. 2, noce NOMeuleHuA AML B 4,5% pacrBop D2O 
MpoucxoLuT OSblcrpoe pasOaBeHue 9TOFO PaCTBOPa, 3aKaHUMBalolleecA Yepes 
50—60 muy. OueBuyHo, uro pa36aBseHHe PaCTBOpa CBA3aHO C MPOHHKHOBe- 


%, 
460 


aus 


-~----S>>— 


40 60 80 


100 120 mun 


Puc. 2. Ckopocth pa36apnenua 2 cm? 
4,5% pactsopa DeO mp momelnjeHHn B 
nero 100 anu ocetpa: / — cragus 8 611a- 
cToMepos, 2 — Mo3qHAA ractpy/a, 3— 
eTaqua, Kora XBOCT OCTHr FovOBbl, 
4 —mo03qHaa ractpyia, HO ama yOuTH 
BbICOKOM TemmMeparypdoit 


4HeM BOJbI, coseprxkauleH DeO, B 3apospiuin 
HM BbIXOJOM B3aMeH 4HCTOH BOJbI M3 3apo- 
WbllueH. CTemeHb pa30aBslIeHHA pacTBopa 
D2O 3aBNCHT OT KOMYeCTBa BOAbI, Cosep- 
*KauleicA B 3apospuiax U cnocoOHOH Kk 
oOmeHy ¢C OKpyxXatouleH cpeyon. M3 nax- 
HBIX, IPHBOAMMbIX Ha pHc. 2, MOXKHO MpH- 
ONHSHTeEMbHO paccCuHTaTb, KaKOM MpoleuT 
BOJbI, HMeIOUeHCA B 3apoOjbllilax ocerpa, 
OOMeHUBACTCA C BOON OKPyxalomlen cpejlbl 
B tlepBble 00—60 MHH.—K MOMeHTY ycTa- 
HOBJICHHA PaBHOBeCHA Me*KAy KOHIeHTpa- 
wHeit DeO B cpexe H B 3apomblax. 
O6o03HauHM Yepe3 Vv CObEM BOI B 3apo- 
yibluax, CMocoGHOH K OOMeHY c OKpyxKalo- 
ule cpenol, vepes V, — oObem BHeLIHero 
pacrBopa B Hayae onbira, vepes Vi — 06b- 
eM BHelHero pacTBopa B KOHLe oflbira, 
yepe3 AVY — o6bemM BOsbI, BOLlIefINeH B 3a- 
PObILIH 34 BpeMx OMbITa, Yepes Cy — KOH- 
Wentpaunio D2O Bo BHeIIIHeM pacTBope B 


wauase olbira HW yepe3 Cp — KOHWeHTpaltuio D2O B pacTBope KO BpemeHH ycTa- 
HOBJICHHA PpaBHOBeCHA Me@Ky KOHUeHTpaluett D2O B pacTBope H B 3apofbl- 


piax: Loria: 


CV 0 = CpV1 “+ CpAV + Cpd, 


(1) 
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CormacHo JlaHHbIM pic. 2, paBHOBecHe MexKAY KOHIeHTpallueH D2O B cpeze: 
WB 3aposbllax HacTynaer Ha craquu 17 pu Cp = 2,90%. Orcioqa, v ITHX 3apo- 
qpleli ocerpa Ha crafuu 17 papen 1,10 cm’. Tak kak B ONbITe y4acTBOBaJO) 
100 sapompiuelt ocetpa, TO OObemM OOMEHMBAIOILeHCA BOLI y KaxK oro 3apospiua | 
papen 0,0110 cm. Bec ofnoro sila Ha STOM craqMM pa3sBuTHA Obl paBeH! 
0,0194 r. Orctoza KONMUeCTBO OOMCHHBAIOMICHCA BOAbI B SApOAbIMUAaX COCTABIAeT ’ 
56,6% or Beca 3apompmmeli. CoriacHoO JaHHbIMi! 
MHOrHX aBTopos (1°, 1°), comep»KaHne BOJbI B AMWAX | 
ocetpa komeOneTcH B Mpegqenax 54—55%. Takum) 
o6pa30M y s3apofbuleH ocerpa Ha cTalMH Mo3qHel | 
racrpysbl mp 15—16° npoucxosuT nomHoe OGHOB- 
yleHHe BceH BOJbI B TeyveHHe 50—60 muH. 

V3 puc. 2 BuO, 4TO Ha Apyrux craquax pas-— 
BUTHA 3apOfbilleH OCeTpa MOsHOe OOHOBEHHE BOJbI 
m0 60 60 mn Take MpoucxozuT B Tesvenne 50—60 muu., xors| 
KOJIHYCCTBO OOHOBIAIOUelCA BOZbI Ha PasHBIX cTa- 


Puc. 3. Bauanue Temmepatyphl yg x pasBUTHA pa3IH4HO: Ha Oomee MO3HUX CTa- 
Ha CKOpOCTb pa3OaBslenus 2 cm? = | 
4.5% pactsopa D,O 100 sima- AUAX PaSBHTHA KOJIMYeCTBO BOLE, CMOCOOHOH K 
MH oceTpa Ha CTaylM“H NMoO3qHeH OOHOBJIeCHHI0, YBeJIMUHBaeTcA. TlocnenHee, MlO-BH- 
Onactympt: J — 13°, 2—19,1° JHMoMy, CBA3aHO C yBeJIMYeHHeM cojlepxKaHus 
BOJbI B 3apOJbilllaX BO BPeMA pa3BUTHA, UTO 
BUHO M3 cefyomux pacueros. Ha craquu 6 cp paBuo 3,05%, Ha crafun 
17 — 2,90%, Ha craqun 32 —2,30% (u3 puc. 2). Orcioqa, KomMueCTBO OOHOB- 
JIAIOMeHCA BOJbl Y 3apoOjiplilieH Ha STHX i 
cTaquaX paBHO cooTBeTcTBeHHO 0,0094, 
0,0110 u 0,0190 cm?. Pa3sHuta B kouIMyecTBe 
OOHOBIAOMLeHCA BOLbI MexKAY cTaquel 6 
u 17 papua 0,0016 cm?, amexay craquamu 
17 u 32—0,0080 cm?. M3 WaHHbIX, IpHBo- 
TMBUIMXCA paHbile (*,8), MOXKHO BbIMHCJIMTb 
pasHHLly B cOsep2xKaHHN BOJbI Ha STHX CTAa- 
uax. Ona paBya coorBetcTBeHHo 0,0010 
nu 0,0060 cm?. 

Ha puc. 2 mpupezeHbl aHHble no 
ckopocTtu udpysun DeO B sapobn 
oceTpa, yOuTble HarpeBaHHeM Ha craguu 17. 
Kak BHJHO U3 9THX JaHHbIX, IPOHHKHOBe- 
Hue D2O B MepTBble 3apofbillIH Het ObictT- 
pee u B OouIbIIeM KONMUeCTBE, YEM B KH- ZO 40) 60) «80 100 mun 
BbIe€ 3apOAbIUH TOM %we CTaqMH pa3sBUTHA. 

TloceqHee cBa3aHO C TeM, ¥TO MpH ru6e- Puc. 4. Banaue CdCle (1), 2,4-nnHuTpo- 
JH 8APO/LbILIM OCETPOBBIX PbIO CHJIEHO OBoA- PEHOMA (2), NaF (3) uw NaNs (4) na cxo- 
H pocTb pasOaBseHns 2 em? 4,5% pactBopa 
HaroTcs (4) u coep2kaT Goble BOA, YEM P.O 100. siinamn oceTtpa Ha cTaqur 
XKMBbIE SaPOLbIIM STOH We CTANMH PasBH- nosquel Gnactym (3, 4) nu cpegneli 
Tun. Tak, B OMbITax, MpoBefeHHbIX Ha actpyzr (/, 2); KouTpom (5) — atina 
APYPuX 3apofplllax OceTpa, B3ATHIX Ha cTa- oceTpa Ha cTaqun 8 OnacToMepos 
mun 14, Oblio HaliweHo, 4TO pa3HUlla B 
oobemax 100 y6urpix u 100 xuBbIx 3apofpuuel paBHa 0,36 cm*, a pasHuta B 
koMYeCTBe OOMeHMBalollelica Bowb y Tex *%e 100 meptrBpix u 100 xnBEIx 
3apofplleh paBua 0,42 cm?. 

Pa3IM4HA B CKOPOCTH IIPOHMKHOBCHHA BOAbI B MEPTBbIe H 2KMBbIe 3apO/bILIN 
SaCTABJIACT BHHMATeJIbHeEe PaCCMOTPeTb BONPOCO TOM, IPOHCXOAUT JIM MpOHHK- 
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‘HOBCHHE BOAbI B MKUBbIe 3apObILM OCeTpa NyTeM Npocro And@pysun usin mpo- 
HUKHOBCHHE BOJbI CBA34HO C KaKHMH-JIMOO XHMMUeCCKHMM IMpolleccamu, Mpo- 
‘TEKAIOWMMH B 3apompitax. Jia BLIACHeHHA ZTOrO BoMpoca GbINM MocTaB/eHbI 
ONbITHI C BIMAHHEM TeEMNepaTypbl MH PePMeCHTHEIX AJOB Ha CKOPOCTb OOHOBMEHUA 
BOI y 3apofplliied ocerpa. Kak usBecrHo (cM., Hampumep (17)), noBplltteHue Tem- 
‘MepaTypbl Mo-pasHoMy yCKOpxeT XMMMYeCKHe Mpollecchl u Audpy3uio BeulectB: 
.B TO BpeMA KaK XHMHYCCKHE PeaKIMM Mp MOBbILIeHMM TeMMepatypb Ha 10° 
-YCKOpsAIOTCA B WBa-Tpu pasa (Kosppuluent Q, = 2—3), Aucpysua ycKopserca 
we B 1,1—1,3 pasa. Boruucaasa ycKopenue mpoltecca OOHOBeHHA BOLI y 3apo- 
‘(ville ocerpa Ha craquu MosqHe Onacrysbl (puc. 3) mp pasHbix Temneparypax, 
| MBI M10J1Y4HM, YTO Qio = 2,3—2,9. CneqoBareibHo, OOHOBMeHHe BOA y 3apoybl- 
“mleH oceTpa ABIAeCTCA AKTHBHbIM MPOMeCCOM M CBA3aHO C KaKHMH-TO XHMU4Ue- 
‘CKMMH Mpolleccamu, mporeKaiouluMu B 3apospiuiax. 

Eure Oouee NokasarTebHble JaHHble ObUIM NOYYeHbI pA H3y4eHHM BAMAHMA 
‘ep MeHTHBIX AoB (1,5-10°2 M NaF, 9-107? M NaNs, 7-10-73 M 2,4-[HHUTpPo- 
pero. u 6 -10~* M CdCl) na cKopocrb mponukHoBenua DaO B sapogpun ocerpa 
Ha cTaqun NosqHel Onacrybi (NaF u NaNs) u craqun racrpyabl (tuHUTpoeHO 
-u CdCle) mpu 14—15°. Kak Buyuo u3 puc. 4, cKopocrb NPOHHKHOBeHHA BOJbI 
B 3apO/bIllIN pe3KO CHMKAaeTCA MPH MOMeLLeHHM HX B pacTBopH! 2,4-quHUuTpodbe- 
Homa, NaF u NaNs. Ucxoga u3 sTux RaHHbIX MOX%KHO AyMaTb, 4YTO BOBMeYeHHe 
BOI bI H ee OOHOBMEHHE B 3apoAbIlax OCeTPa CBA3AHbI C PIHKOJIH30M H C OKHCJIH- 
TeIbHBIM (poctbopHMpoBannem. 


Muctutyt Mopdosormu %xuBOTHEIX uM. A. H. CeBepiosa Tlocry must10 
Axaylemuu HaykK CCCP 21 IV 1958 
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